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It’s the Only 
General-Purpose Time Switch 
with Telechron Motor Drive 


y \ HEN it comes to reliability the kind of per 


formance that protects your profits and satisfies your 
customers a time switch is only as dependable as 


the motor that drives it. 


That’s why we build G-E time switches with Tele 
chron motors. These motors are sealed in oil for quiet 
ness and long life: they’re universally recognized 
for sturdy, day-after-day performance. And as for 
customer acceptance, almost a million of them were 
issembled in electric clocks last year alone. It’s 
Telechron motor drive in G-E time switches that pro 
vides accurate timing, turns circuits on or off exactly 
when required, keeps power bills low. Its reputation 
can help you sell. 


Other features add to the preference for G-E time 


switches, too. They're built for maintenance-free per 


SILVER CONTACTS—G-E time 
switches have silver-to-silver, self- 
aligning, self-cleaning contacts 
that resist oxidation. Quick-act- 
ing, extra-strong contact springs 
maintain positive contact and re- 
sist severe vibration 
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Type T-27 





formance. Not only does the reliability of the drive 
avoid costly service calls, but quick-make, quick-break 
solid-silver contacts, conservatively rated at 35 am 
peres, offer added protection. Finally, from your own 
angle, G-E time switches are easy to wire. Just take a 
look at the space below the terminal block -notice 


the convenience of the five standard knockouts. 


You can get further details by calling the nearest G-E 
office or by writing for Bulletin GEA-1427H. General 
Electric, Schenectady, N. Y. 


G-E MONOGRAM — The fact 
that it's a G-E time switch means 
readier ete of your wiring 
bid. The G-E monogram on thou- 
sands of products has become a 
symbol reliability. Customers 
know it means dependable service 
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METROPOLITAN 
DEVICE CORPORATION 
BROOKLYN, N. Y. 

Please send detailed information on 


Murray Service & Range Equipments. 
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Too often the jobs let on the lowest bid are the most expensive 
in the long run. They do neither the customer nor the con- 
tractor justice. The customer pays in maintenance and 
replacement —the contractor loses his shirt...and his 
customer. 

The real cream of the contracting business goes to the con- 
tractor who knows and tells his customers that money saving 
features cost them less in the long run. Note these features in 
the Westinghouse Packaged Control line — features that 
help take you out of low-priced competition. 





Westinghouse Nofuze Circuit Breaker 
SAVES UP TO *3000 A YEAR 


Every motor circuit in a large railroad shop is now 
Nofuze protected. Savings on cost of replacement 
fuses alone total more than $400 a year — plus 
many times more than this in the cost of idle men 
and machines due to fuse outages. 


“‘We used to carry a pocketful of fuses around 
with us” reports one Illinois manufacturer. “‘Ma- 
chines were continually stopping, men were idle 
until fuses were replaced.’ The cost of these delays 
is eliminated with NOFUZE protection. 


A clay plant in Illinois reports savings of $18.00 
a day — over $3000 a year... similarly from all 
over the country, manufacturers report savings. 





Recommend Nofuze Circuit Breakers to your customers 
bothered with fuse outages and make them your customers—permanently. 


Westinghouse W 
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Westinghouse Safety Switches 
THREE EXTRAS THAT CUT OPER- 
ATING COSTS 





1. The diamond pointed jaw and extended blade confine 
the arc to non-current carrying areas, leaving contact 


areas clean and free from beading. 
* 


2. One piece copper parts make fewer connecting points, 


mean less heat loss, less waste of power. Westinghouse 





switches have fewer connecting points than any other 
switch. 


3. In 575 and 600 volt ratings, ‘“De-ion” grids — quench 


arcs immediately, prevent flashovers, prolong contact life. 








Westinghouse New “‘De-ion’’ Motor Watchman 


Combination Linestarter 


1 PACKAGED UNIT DOES 4 JOBS 


Costs less to install. Saves wire, conduit, 
labor. The Westinghouse Combination 
Linestarter combines these four jobs in one 
compact package; 


1. Magnetic Motor Starter. 


2. Manual 
Switch. 


Disconnect 


3. Motor Overload Pro- 
tection. 





4. Nofuze Circuit Breaker. 


Packaged Control 


J-20838 
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SAVES REPAIR 
BILLS... 


e Automatically cuts the 
motor from the line be- 
fore overload can dam- 
age windings. 
e Westinghouse bi-metal 
disc gives positive, cer- 
tain protection. 
e Toggle switch indicates 
whether starter is on, 
off or tripped. 
e“De-ion” arc quenchers prevent flash- 
overs...prolong contact life. 

Call your nearest Westinghouse distrib- 
utor for sizes, types, prices. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 
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Triple Braided W.P.Wire 
from power source to 
2nd pole 
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Se floodlights required. 


“PLAY-AREA” FLOODLIGHT 





Indicatee location of pole and floodlighte 
using 1500-watt Clear General Service Lampe. 


Stranded Triple Braided ———_ 


W.P. wire from 2nd pole to last pole 


rated voltage - 
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choo! Ofticiais Want to Know 


How to Light Football Field 


To Attract Mere Spectators and Provide Better Playing Conditic 
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Lighting load “ae lamps operated at 


Lighting load with lamps operated at 
10% over rated voltage - 90 EW 


“ELLIPTO-LITE” FLOODLIGHT 
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LIGHTING EQUIPMENT 





Benjamin Electric Mfg. Co., 
[] Send me a copy of the NEW BENJ! 


C] One of our local schools is considering football floodli 
please tell me how your engineering department can help 


Name 


Address 





THIS FREE MANUAL 
SHOWS HOW! 


Free to Electrical Contractors 
help you sell Approved Benja 
Quality Floodlighting Jobs this 


With this Benjamin Manual you can show sche 
officials proof of the success of night football 
show how educators and coaches alike 4 
unanimous in their approval. In this Man 
are contained the experiences of many schoo 
with Benjamin Floodlighting. experiences whic 


show that Floodlighting has increased attendang 
50% to as high as 300% and has infused neg 
spirit into the ‘students, alumni and _ town 
people. 


Floodlighting Must Insure 
Spectator Enjoyment of Game 
By using this Manual you can show that ty 
enjoyment of spectators depends largely 4 
whether they can clearly and easily see to follo 





























the play on the field. You can demonstraj 
how Benjamin's unique method of floodlighti 
best meets the important key requirement 


correct football field lighting, by providing 
ceptional light not only on the horizontal gro 
surface but, what is more important, on ¢ 
vertical surfaces, the front, back and the si 
of the players and all faces of the ball. 


Fioodlighting Must Do a Double Purpose 


Thus you can show how Benjamin lighting se 
the double purpose of providing better plasi 
conditions for the players and at the same t 
adding to the enjoyment of the spectators 
making every action of the game easy to foll 
from every location in the stands. 


The Lighting layout illustrated on this page 
one of the many outstanding plans developed 
Benjamin Illuminating Engineers and is 
cluded with many others in the new Benjam 
Football Lighting Manual. 


You will find these layouts of real practi 
value in showing school officials how to li 
their football fields to attract more spectate 
and provide better playing conditions. Besi 
the Lighting layouts, the Manual contains va 


able information on the proper installation 
floodlights including pole details, wiring @ 
grams, aiming charts, ete., to help engineer t 


jot. 
tion 
every 


Also included are principles of illumi 
design as well as answers to practica 
important question on football field lig 
Mail the Coupon today - get prepa 
after those football floodlighting jj 
right now. The services of your local BKenja 
wholesaler and the Benjamin Engineering ] 


ing. 


to go 


partment are available to you without cost 
obligation. Includes valuable “How to Do | 
details. Act now. Mail coupon or add 


the Benjamin Electric Mfg. Co., Des Plaines, 


Des Plaines, 


FOOTBALL FLOODLIGHTING MANU 
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Switches 


number 


ARROW rate 


ACTION 


Any way you look at it, this new switch has 
features you want: —its design follows a persistent 
market - demand. 

Its compact size and shallow base make it just 
right for shallow ceiling units. Only #5" deep! 
The easy, quiet action of the mechanism bespeaks 
a switch of Quality and Durability. Pull chain has. 
a special stop to prevent breakage by extra-hard 
pulls. 

The “works” are enclosed in brass shell, with 6" 
wire leads secured in Bakelite section. Rated 3 
Amps., 125 V., 1 Amp., 250 V. Listed as standard 
by Underwriters Laboratories... And competitively 
priced for large-volume SALES. 


PSOLD THROUGH YOUR ARROW 7 ELE ee CG DrvIisiIon. ELECTRICAL WHOLESALER , 
a... ARROW-HART & HEGEMAN N ELECTRIC CO. HARTFORD, CONN. 
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Hercules is Dead 


YOU WILL REMEMBER THE STORY about Kid Hercules, the one time heavy 
weight champ of Mt. Olympus. The goddess Juno was griped with 
him, because her husband Jupiter had sired him without her assist- 
ance. So she gave young Hercules twelve chores to do. 


CHORE NO. § WAS TO, CLEAN OUT the Augean stables. This barn shel- 
tered 3,000 oxen and no dung had been pitched from any stall for 
30 years. But did our hero call the W.P.A.? He pushed over the 
rivers Altheus and Peneus, ran ’em right through the stable, and the 
job was done. 


OF COURSE, WE ALL SHOUT “ATTA Boy!” at such a tale. But wait a min- 
ute! We have a stable of our own in the electrical industry that 
needs some pitchfork work—maybe. We know it. But most of us 
just say—‘‘Why doesn’t somebody clean up this mess?’ We forget 
that Hercules is dead. 


NOW FOR EXAMPLE—JUST TO TAKE ONE STALL. Many contractors are 
complaining of the unfair competition that is growing out of the 
misuse of protection contracts. The trouble comes because some 
contractors order double the quantity the job requires. Or more than 
that. And the manufacturer and wholesaler fall for it. 


BUT THE PURPOSE OF A PROTECTION CONTRACT, I take it, is to guarantee 
quotations given when the bids are put in for a specific job. The 
manufacturer guarantees the price. The contractor agrees to buy 
that brand of wire or pipe. To up the quantity is simply to sneak 
in some extra cars of low priced wire or pipe to use in competing 
against other contractors for other business. 


A SMALL MATTER—AND SMART? No! Not smart. Not honest. For 
when any contractor orders an extra quantity delivered to a job, so 
he can truck it home to use against competitors, it is sharp practice. 
In fact, it is legally a fraud. And conduit and wire are the bone and 
sinew of electrical construction. 


WIRE AND CONDUIT ARE SICK. We know the story. No money is made 
on them. But insofar as concerns the evil that comes from this extra 
wire and pipe, bootlegged through protection contracts, we cause the 
grief. And we need not wait for Hercules. We can cure this trouble 
for ourselves. We can establish cooperatively in each city, some one 
to check the quantities for the wholesalers on all protection contracts. 











EXTRA PROFITS AT EVERY TURN 


...ALONG THE ROAD TO ADEQUATE WIRING 







Adequate Wiring is already bringing new business 
and new profits to thousands of electrical contractors. 


But not all of the profits come from wiring alone. 
Adequate Wiring has developed many additional side 
roads to profits, too... profits from lighting installations 
...from motor repairs and maintenance... and from 
special electrical work of all kinds. 





To help electrical contractors get more of this business, 

Graybar not only actively promotes the cause of Adequate 

Wiring, but it also provides a complete, convenient source of 
all the products, standard and special, that contractors need. 


Electrical contractors will find that Graybar’s prompt “action ser- 
vice” brings what you want, when and where you want it. And 
back of every sale and item stands a solid Graybar guarantee. 


Make Graybar your Adequate Wiring supplies headquarters and 
also headquarters for motors and control, lighting equipment, sig- 
naling equipment and ventilation items. 





OFFICES IN 83 PRINCIPAL CITIES—— EXECUTIVE OFFICES, GRAYBAR BUILDING, NEW YORK 
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PRESS MAGIC results from the ingeni- 
ous controls and motor applications 
scattered along these 118-ft., 12-unit, 
high-sbeed presses. 
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This Plant Gets the Facts 


Wiring for the world’s largest rotogravure plant 
was designed to simplify checking production costs. 


OMPETITION is keen in the 

mass production of printing. 

Therefore, costs must be con- 
trolled within extremely narrow limits 
in handling orders that often run into 
several million impressions. The new 
rotogravure plant of the Alco-Gravure 
Division of the Publication Corpora- 
tion, in Hoboken, N. J., provides a 
modern example of engineering the elec- 
trical system to simplify supervision and 
cost-keeping. 

The scope of Alco-Gravure’s produc- 
tion includes the printing of rotogravure 
newspaper supplements, magazine sec- 
tions of Sunday papers, regular maga- 
zines, commercial rotogravure printing 
of catalogs and other forms of adver- 
tising material. One Sunday magazine 


Electrical Contracting, August 1939 


supplement, printed for some 24 news- 
papers, requires well over 5,500,000 
copies weekly. A semi-monthly picto- 
rial magazine of over 2,000,000 circu- 
lation is also printed. Advertising mat- 
ter runs up to 14,000,000 impressions 
for some orders. 

This plant is said to be the largest 
and most modern of its kind. Engi- 
neering details were in charge of the 
Ballinger Company of Philadelphia, who 
worked in cooperation with Alco- 
Gravure enginéers and the electrical 
staff of A. Neri, Inc., industrial elec- 
trical contractors of Hoboken. The 
electrical work totaled some $250,000. 

Housed in 130,000 square feet of 
plant covering almost two city blocks 
are the complete facilities to produce 


many millions of rotogravure impres- 
sions per month. But these printing 
operations are dependent upon many 
diverse operations by the 250 skilled 
workers in this plant. The engraved 
copper-plated cylinders used in the high 
speed presses are the product of art 
work and layout, photographing, plat- 
ing, grinding, etching and other depart- 
ments. All of these must function in 
close coordination and on the basis of 
specific cost schedules. 

Since this new Hoboken plant is the 
newest of the five Alco-Gravure units, 
it embodies sound experience gained in 
gearing up high-speed rotogravue pro- 
duction facilities. All operations have 
long since been reduced to accurate cost 
values. So it is significant that electri- 
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PLATING ROOM where one-ton press cylinders receive their copper 
film upon which etchings are made for the final printing operation. 


cal instruments were so liberally pro- 
vided, as a means of checking various 
steps in production in this latest plant, 
with its many improvements in mechan- 
ical design. 


Use of Instruments 


functions of 
the Alco- 


of the 
installed in 
Gravure plant: 


Here are 
instruments 


some 


1. Every department is metered to record 
its consumption of electrical energy. 
2. Power factor for the entire plant is 

indicated. 

. Total ampere load on any phase of the 
main feeders may be checked. 

. Voltage is indicated between phases, 
or from phase to ground at the main 
feeders. 

. Voltage is constantly recorded for im- 
portant departments, such as the 
photography room. 

. Control panels for high-speed presses 
have ammeters for checking motor 
current as an indication of mechanical 
trouble in presses. 


OPERATING COSTS include current consumed by all departments. 


CENTRALIZED 


7. Temperature alarm gives warning if 
transformers become excessively 
loaded. 

. Individual graphic instruments in the 
plant manager’s office provide a 24- 
hour record of all presses. These in- 
dicate when they start the runs, how 
long it takes to get them to full speed, 
their rate of production, when they 
stop and for how long. 


In addition to these applications 
there are numerous other instruments 
on panels and switchboards, as in the 
plating department, for motor-gener- 


ators, and at the shop test board. 
To record the kilowatt consumption 
in important departments required a 


feeder layout suitably designed for 
separately metering various production 
areas. This was done by placing watt- 
hour meters in the main switchboard 
room and installing separate feeders 
from that point to the load distribution 
centers. The present metering arrange- 
ment comprises eleven meters for 


POWER shortened heavy bus runs. The switchboard 
room adjoins, and is near the heaviest loads. 


power, four for power and lighting 
combined, and seven meters for lighting 
only. 

The steel-clad dead front main switch- 
board is in two sections placed in 
parallel rows. All heavy power feed- 
ers are controlled by air circuit break- 
ers, and the smaller feeders employ 
fused switches. Meters are of the 
socket type located on steel panels be- 
side their corresponding feeder control 
devices. A neat steel panel in the 
switchboard room accommodates three 
indicating meters, connected to the main 
feeder buses. They are a power factor 
meter, wattmeter and ammeter, each 
with a phase transfer switch. 


Transformer Location 


Heavy service capacity was required 
to serve over 300 motors totalling 
nearly 2000 horsepower, the plant’s 
varied lighting needs, the miscellaneous 


CORRECTIVE LOADS of two 50-hp. synchronous motor generators 


The main board has watthour meters for each feeder connection. keep power factor in the middle nineties. 
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NERVE CENTER for press control are two switchboards, facing the 
pressroom behind glassed enclosure on a double-deck gallery. 


electrically heated equipment. It was 
done most economically by placing the 
plant’s transformer station at a central 
point surrounded by the heaviest power- 
consuming departments. For instance, 
the two-story layout of press control 
switchboards is located in an adjoining 
room. 

There are three active transformers 
and one spare, all rated 333 kva. The 
use of transformers containing non- 
burnable liquid made it feasible to locate 
these large units in heavy load areas. 
The 4150 volt, 3-phase primary service 
is underground, consisting of an active 
feeder and a spare or emergency feeder 
of equal size. These feeders were 
terminated on separate poles for con- 
nection to the power company transmis- 
sion line. This is a further precaution 
against a possible feeder failure being 
likely to damage the spare feeder. 

Many special problems were encount- 
ered in this job. They required detailed 
study and design to provide the refine- 
ments sought. Here are a few ex- 
amples— 


1. Large studio cameras in the photo- 
graphic gallery require absolute freedom 
from vibration and voltage fluctuation. 
With four-color shots being made at ex- 
posures timed from 30 seconds to 40 min- 
utes in duration, this type of photography 
is extremely critical. 


2. Harmful voltage fluctuations likely 
to result from excessive motor starting in- 
rush were avoided by the careful applica- 
tion of motors. For instance, all squirrel- 
cage motors over 10 hp. in size are multi- 
wound, and employ 3-step starters. Motors 
from 5 to 10 hp. are also multi-wound, 
and have 2-step starters. Three 40-hp. 
motors, which drive refrigeration com- 
pressor motors for the plant’s air condi- 
tioning system, have sequence relays in con- 
junction with their 3-step automatic start- 
ers. When one motor starts, another 40- 
hp. unit cannot be thrown on the line until 
the first one has attained its normal speed. 
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3. To check vibration, the three motors 
and compressor units for the 120-ton re- 
frigeration plant were placed on a rein- 
forced concrete platform which floats on 
ten rubber pillows or air jacks. These 
jacks are inflated to 28 pounds air pres- 
sure, to keep the floating platform § inches 
off the concrete floor. 


4. The wiring for the pressrooms in- 
volved a maze of details. The high speed 
12-unit perfecting presses, each require 
about 46 motors to operate all the intricate 
sections. There are motors for main 
drives, threading, roll pressure, pasters, ink 
pumps, angle bar, drying, and paper con- 
veying. Controls for all presses are ar- 
ranged in a two-level switchboard gallery, 
which is enclosed in glass, in full view of 
the press room. 

To bring all control conductors to the 
control board from the many button sta- 
tions and auxiliary control devices em- 
ployed on the press units required the use 
of 30-conductor color-coded cables. Under- 
floor conduits for the press wiring were 
brought to full length floor junction boxes 
upon which the switchboard panels were 
set. 


5. The monster 12-unit presses are ap- 
proximately 118 feet long and have 18 
magnetic brakes which stop the entire 
press within 8 to 12 feet of travel, when 
paper is going through at the rate of 950 
to 1500 feet per minute. Photo-electric 
cells are used to detect paper breaks, and 
to automatically energize the emergency 
brakes. Special applications of electronic 
tubes are also extensively incorporated in 
various phases of the press control, as for 
the roll pressure motors and other ex- 
tremely complicated operations. 


6. In mixing inks for color presses, a 
photo-electric cell controls the weighing 
and pumping of flammable ingredients. A 
scale beam that is actuated by the loading 
of the mixing tank is equipped with an 
“electric eye” on the scale dial. When the 
scale pointer intercepts the light beam, a 
photo-electric relay operates solenoid valves 
and also controls the pump motors. 


7. Signal and communication facilities 
include an inter-communicating public tele- 
phone system, a 24-station interplant pri- 
vate telephone system, code calls, time 


PRESS SCHEDULES are geared high, and 
these graphic tachometers tell the com- 
plete story in the plant manager's office. 





MOTOR TELL-TALE panel in Chief Engi- 

neer Degnan’s office bas pilot lights to 

indicate which air conditioning and fan 
motors are running. 


stamps and recorders, a clock system, 
sprinkler alarms, press alarms, lamp sig- 
nals on presses and other machine groups, 
transformer alarm and voltage drop alarm. 
For instance, the entire system of air con- 
ditioning and ventilating fans is registered 
on a master pilot board in the chief engi- 
neer’s office showing when all sections are 
in operation. 


Here then, are just a few examples 
of planning electric service for modern 
gravure printing to aid in simplifying 
this complicated production process. 
The very essence of it all is control. 
And this control centers in electric 
instruments which watch, indicate and 
record the major operations and 
measure the results in terms of 
production. 


11 


| 
) 








A typical installation in Madison sold 
and done by O. M. Bradford. How it 
works and why it pays. 





By W. T. Stuart 


UST because sound intercommuni- 

cation, loud speaker paging sys- 

tems and the like involve a few 
vacuum tubes, some folk say they are 
beyond the ken of the electrical con- 
They think this work ought to 
be handled by sound engineers. 

But electrical contractor O. M. Brad- 
ford, who runs a thriving business in 
Wisconsin’s capital city of Madison, 
doesn’t agree. 
intercommunication systems and likes it. 
Typical of the contractor’s opportunity 
in this kind of work is a Webster Elec- 
tric Teletalk system he is now installing 
in the new nurses home for the Madison 
General Hospital. 


tractor. 


In fact, he sells sound 































Sound Intercommunication 


A Contractor's Job 


The original idea was to put in a re- 
turn call buzzer system, in each room, 
with a button board at the reception 
desk and phone communication to each 
floor. But Bradford got busy, together 
with Frank Reynolds, star Graybar 
salesman in the Madison area and took 
the story of sound intercommunication 
to the hospital board and the architects. 
They did a selling job. They sold a 96 
station system. 

In operation, the girl at the reception 
desk touches the line switch and says, 
“Miss Jones, you have a caller.” Miss 
Jones replies through her room loud- 
speaker, from anywhere in the room, 
“T’ll be right down,” or perhaps she 
says, “Listen! Tell him to keep his 
shirt on till I get out of the bathtub.” 
If a retort like the latter is expected, 
there is a convenient receiver on the 
master station which restricts the reply 
to the reception clerk’s ear. 

If Miss Jones wishes to call the re- 
ception desk she pushes a button on the 
speaker. The reception clerk  re- 
plies by operating the line switch. 

But Bradford Electric Co. gets more 


THE BENEFITS to the hospital are many. 
In a word it is complete inter-communication 
from office to rooms with a minimum of 


effort. 


SYSTEM INSTALLATION requires a substan- 
tial wiring job. The conduit lines above 
rise from the cross-connecting cabinets in 
the basement to carry the sound circuits. The 
junction box will provide a terminal for the 
flexible cord to the master station. 





MADISON CONTRACTOR O. M. Bradford likes 
sound system work, avoids grief by handling 
only high quality equipment 


out of it than just the sale of the sound 
equipment. There is also a sizable wir- 
ing job involved that means added 
profits. For example, in wiring ma- 
terials alone, here is what goes into this 
96 station job— 


96 4 in. square boxes with covers 
1 main cross-connection cabinet 
10 branch cross-connection cabinets 
1,000 feet 4 in. electrical metallic tubing 
600 feet 2 in. electrical metallic tubing 
1,100 feet 1 in. electrical metallic tubing 
220 4, ? and 1 in. box connectors 

11,000 feet twisted triplex phone wire 

2,500 feet No. 18 #& SBRC stranded 
And, to these materials add several hun- 
dred dollars worth of installation labor 
—a sizable job in any town. 

Wiring connections are no more com- 
plicated than any other type of inter- 
communication systems. Each station 
has an individual twisted triplex con- 
nection to the master station and a No. 
18 common return on the push-button 
circuit. The master station derives its 
power supply directly from a 120 volt 
a.c. receptacle circuit. 

But what about service and similar 
grief? Aren’t special service facilities 
necessary? Bradford smiles at these 
questions. He points out that contract- 
ors install transformers without worry- 
ing about hysteresis losses. 

High quality sound systems, produced 
by reputable manufacturers and dis- 
tributed through the regular trade chan- 
nels are just as stable and trouble free 
as any other quality electrical apparatus, 
he says. He lets the manufacturers en- 
gineers work out the details of internal 
stability and ruggedness. He sells and 
installs the system. 
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BasE FormM—Made of light-weight, ungal- 
vanized sheet iron, corrugated and bent into 
shape, spot welded at the seam, these forms 
an the concrete base for a lighting stand- 
ard. They are inexpensive and save time. 





tric Works, San Francisco, be- 

lieves in a high standard for labor 
and likes to keep a small, well trained 
crew steadily employed. If possible he 
so plans their work that it is not neces- 
sary to rush in a number of new men to 
complete a job. Rather he spreads the 
work among the crew so that they can 
do bigger jobs in the required time and 
keep more steadily employed. 

To aid them to do this, he has shown 
them the advantage of using the ingen- 
ious labor saving tools which he pro- 
vides. With these tools they are en- 
abled to maintain schedules and to 
spread themselves over the broad field 
of construction and maintenance service 
which this company handles. A swell 
example of how this works, is a street 
lighting installation on 19th Avenue, 
San Francisco. It was a street widen- 
ing project in which this arterial street 
was doubled in width, and street light- 
ing run down center dividing parkway. 

A plow designed by Martin Flatland, 
father of Lloyd Flatland, a pioneer elec- 
trical contractor now head of the firm, 
was brought out from the ample tool 
room of Globe Electric to serve this 
new purpose. With this plow, designed 
for a San Diego job many years ago, a 
narrow trench was cut for the laying of 
the 3-in. conduit. Pipe was assembled 
above ground and dropped into the 
trench. Thus 2,800 ft. of 3-in. conduit 
including elbows, fittings and bends was 
laid in three days by one man and a 
helper. 

For anchor blocks at the base of each 
standard, another ingenious idea was 
used. Flatland obtained large sheets of 
thin sheet iron. These he had corru- 
gated to give them stiffness. A means 


[Lov FLATLAND of Globe Elec- 
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TrIcK TRUCK, with extended rigging, pulling the cable between one street light- 
ing standard and another. Lloyd Flatland, at left, is supervising. Note position 


of winches, drums and controls, also of stiffening supports. 


Machin 


es that 


Steady Employment 


By W. A. Cyr 


was found to bend them into square 
boxes, spot welded at the seam. Fash- 
ioned in the shop, they were carted to 
the site and placed in an excavation at 
the base of each standard. The thin 
metal sides were easily punched to run 
the conduit through. Concrete was then 
poured from a transit truck, bolts set 
for anchors to the base of the standard, 
and the form left on the block, its corru- 
gated sides an added value to the sta- 
bility of the anchor block. 

Globe owns a Sterling truck that is 
certainly a jack-of-all-trades. Mounted 
on it is an air compressor. Between 
this and the cab, Flatland has erected a 
framework supporting an adjustable and 
retractable rigging useful for several 
purposes. Gear trains are provided for 
power winches too in several combina- 
tions. 

Here’s what the truck does. 


1. The air compressor does a clever 
thing. With a swab as a head, a plunger 
is blown through the underground conduit 
pulling after it a fish tape. Thus, the con- 
duit is swabbed out and the pulling tape 
is inserted in one operation. 


2. The truck with its winches is used 
to erect the street lighting standard and 
true it up. Finally the same truck comes 
back to pull the cable, and to set the tops 
and lamps. 


3. On the side of the truck body is 
mounted a large wooden cable spool con- 
nected to the winch shaft. This is used as 
a take-up reel for winding the cable itself. 
On its outside rim is a removable spool 
made of a truck rim on which the pulling 
wire or tape is wound up ready to be used 
the next time. For sheaves, Flatland uses 
automobile rims and wheels mounted on an 
angle iron frame which can slide out the 
required length from the truck and be re- 
tracted when traveling. Two removable 
pipe supports are used to stiffen the end of 
the frame when pulling cable. The auto 
wheels are light, strong and equipped with 
roller bearings, which all contribute to 
the efficiency of the rig. 


In cable pulling, where two or more 
standards are grouped, the lead cable is 
payed out for a continuous loop, pulled 
between the first two standards, the sur- 
plus being wound on the big spool. Then 
the spool is removed, another put in its 
place, and a second loop pulled to the 
next standard, and so on. This saves 
time over individual cable pulled for 
each run. 

With general and street contractors 
breaking into the installation of street 
lighting, Flatland feels that it is up to 
the electrical contractor to use his 
brains and experience to devise machines 
and equipment that will enable him to 
keep this business for electrical con- 
tractors. 
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COMMUNITY BUILD-Up—Good lighting em- 
ployed in Obio Edison's new service building 
provides practical examples for demonstra- 
tion to local prospects. 





AUTO SERVICE shops have raised lighting 
levels after seeing the effects of 30 f.c. with 
300-watt Holophane units, and 200-watt 
Crouse-Hinds floor units under lifts. 





METER TESTING provides an example of 
important factory seeing tasks. Here 40 f.c. 
is provided with 500-watt Wakefield Com- 


modore units. 


VERYBODY has become more light- 

conscious, and therefore more in- 

terested in seeing examples of 
good lighting. So when the Ohio Edi- 
son Company built a new service build- 
ing for its Youngstown Division, the 
lighting was designed for a dual pur- 
pose. First, it was designed to provide 
each area with illumination best suited 
to the type of work involved, and sec- 
ond, to set a practical lighting example 
for the community. It was anticipated 
that local lighting salesmen would have 
frequent occasion to use the premises 
as a showroom. 

Here is a building in which the visual 
requirements are diversified. These in- 
clude the fine-seeing tasks of draughts- 
men and office routine, service shops 
for metering instruments, a repair shop 
for automobiles and trucks, a complete 
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machine shop. Also there are large 
storage areas for materials, parts and 
trucks, 

And since this new building has been 
occupied, direct results can be credited 
to demonstrating its lighting system. 
Several local automobile service shops 





he 
a 


have raised their levels of lighting 
spurred by looking at this company’s 
shop. A number of downtown office 
lighting installations have been mod- 
ernized after visits were made to the 
office spaces in this building. The 
standards for public buildings in the 
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New Ohio Service Building sets practical ex- 
ample to build up Youngstown’s lighting prospects 


county have recently been raised ap- 
preciably because of inspections that 
were made at the service building. 
The wiring and lighting equipment 
was installed by the Carlson Electric 
Company of Youngstown. The in- 
stallation differs in some respects from 
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conventional layouts. The structure 
includes two floors and a partial base- 
ment, 268 ft. long and 140 ft. wide. 
Small circuit breaker panels were 
placed in various areas on the three 
floor levels to serve as switching cent- 
ers, as well as circuit protective de- 


EYE COMFORT is provided here with 30 f.c. 
500-watt magnalux units. Office visitors 
have already followed suit in their own 


premises. 


STORAGE SPACES for cars and trucks average 
7 f.c., using 300-watt widespread Holophane 


reflectors. 


MACHINE SHOP conditions, in the sub-station 
department, provide 16 f.c. with 300-watt 
Holophane widespread reflectors. 


vices. This required 32 lighting panels, 
all of which were 10 circuit size or 
less. Usually a lesser number. of larger 
panels would have been used and the 
greater areas served by them would 
have required the use of larger circuits. 
With this layout however, the circuits 
were held to relatively short runs of 
No. 10 wire. Circuits less than 50 ft. 
long employed No. 12 wire. This cir- 
cuiting scheme eliminated branch cir- 
cuit voltage losses to a great extent- 

Separate feeders were installed to 
all lighting power panels and each 
feeder has individual circuit breaker 
control and protection on the main 
switchboard. All lighting panel feeder 
conduits were standardized at 14-in. 
size, which simplified the installation 
routine. 
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Getting 


into the SMALL 
MOTOR BUSINESS 





HE 


motor 


increased volume of small 
repairs required for re- 
frigerators, stokers, blowers and 
other apparatus has placed motor serv- 
ice shops in a position where this class 
of work must be handled quickly and 
at a very low cost. Under past shop 
methods it has been practically impos- 
sible to satisfy many customers as to 
the time involved or to derive a reason- 
able profit from the price charged. 
The Tennessee Electric Motor Serv- 
ice shop does only small motor work, 
handling nothing larger than 3 hp. It 
has been operated with a fair amount 
of success on this basis for three years. 
Out of this these 
stand out— 


experience, facts 


1. Reasonable profit in this business re- 
quires a volume of at least 20 motors per 
day. 

2. A five man shop can be operated at 
maximum efficiency on this volume. 

3. This volume costs approximately $100 
in material and $139 in labor. 

4. Work will come from relatively new 
customers such as appliance dealers and 
ice cream manufacturing companies, rather 
than from industrial plants. 

5. Flat rate price schedules must cover 
in detail the most popular type motors. 

6. Prices must be competitive with other 
shops specializing in small motor work in 
your community. 

7. Set up a separate department, the size 
depending on your anticipated volume. 

8. Provide special equipment such as 
speedy coil winders, dynamometer test 
stand, Yankee screw drivers and other 
high speed tools. 

9. Mechanics must be a different type, 
preferably young and inexperienced, men 
who can be trained in production meth- 
ods, to do one particular part of the work 
well. The simpler jobs form about 90 per 
cent of the small motor volume. 

10. Abandon the old method of going to 
the stock room for material for each job. 

11. We handle only the popular and con- 
ventional types of motors on the flat rate 
prices. Specials and non-conventional jobs 
are handled in the old way and charged 
for on a profitable basis. 


Also, we build up an exchange stock 
of rebuilt motors of all popular types. 
This will result from selling new motors 
and taking in the old frames at a small 
allowance. We also build up a large 
stock of the popular type armatures and 
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stators. In dull times keep winders 
busy getting these stock units ready. 
When we are rushed with incoming 
jobs the assembly man can use this sur- 
plus stock and tide over a rush period 
without extra help. This so called core 
stock is absolutely essential. We main- 
tain a core stock of approximately 100 
armatures and 100 stators. 

A stock of rebuilt exchange motors 
helps maintain an even flow of work. 
For instance we will say our capacity 
is 30 per day and that on a certain day 
we receive only 20 jobs. On that day 
we get out the 20 jobs and 10 stock 
jobs. The following day we receive 40 
jobs, repair 30 and exchange 10, which 
makes everything go out on time. This 
prevents being over-rushed the second 
day, which would possibly result in poor 
workmanship, unnecessary overtime, or 
delayed jobs. On the first day, when 
only 20 came in, the men would have a 
tendency to loaf on the job, which can- 
not happen in a successful small motor 


shop. For wasted time is money lost. 


STEP-SAVING LAYOUT for small motor repairs in a 25 by 60 ft. space. 


AUTHOR H. E. GRANT makes out a ref 
order on a fractional horsepower rewind job, 


You must save steps, pennies and 
seconds in this business. For instance, 
we have above and under each bench 
where parts are needed, dozens of bins 
for all parts used on that bench. On 
the bench where the arbor press is lo- 
cated are bins containing bearing, com- 
mutator and governor weight stock. 
Everything that has to be pressed in 
or on, is in reach of the arbor press 
operator. Brushes, brush holder, short 
circuiting devices and the dozens of 
other small parts are located in bins 
and receptacles about that end of the 
bench where repulsion induction motors 
are assembled. Similar parts and ma- 
terial bins are provided at benches for 
the assembly of capacitor motors, where 
the finishing touches are made _ to 
motors, and at the bench utilized for 


Work 


moves in sequence to the next operation for maximum production efficiency. 
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ime are handled with speed tools. 











insulating. Incidentally, we buy from 
the factory, ready cut and shaped, the 
major part of our slot insulation and 
wedges. 

We keep no individual records of 
material used in each job. On a 
monthly basis our total material cost 
will not vary more than a few percent- 
age points one way or the other. After 
all we are repairing motors by the 
dozen rather than one at a time. 


Flow of Operations 

When motors arrive for repairs a re- 
pair card is made, and a tag bearing 
the customer’s name is attached to each 
motor. Motors are placed on the dis- 
assembly bench in lots of 12. They are 
disassembled with speed tools, the va- 
rious parts—except armature and stator 
—are placed in a pan opposite each 
motor, the man going down the line and 
working the 12 motors as a group. 
Next each armature and stator is tested 
and examined for visual defects by 
means of a test set that glides on a 
track the entire length of the bench. 

Defective units are laid aside and 
good units placed with balance of parts. 
After the group is finished, the man 
washes and cleans the parts of each 
motor with compressed air and places 





the pans on the assembly bench. Other - 


operations include soldering, balancing, 
installing new leads, bearings and parts 
such as brushes and brush _ holders. 
Then the motor is completely assembled 
except for oil wick covers. The motors 
are then tested on the dynamometer test 
stand and final adjustments made. 
Finishing touches such as installing oil 
wicks, covers and painting are done by 
a less experienced man. 

Defective armatures and stators are 
wound, wherever possible in groups of 
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Details of an interesting experience 


as told to the motor shop men at the 


recent NISA convention in St. Louis 


By H. E. Grant 


Tennessee Electric Motor Service, Nashville, Tenn. 





the same make and types. On the 
popular type jobs, we make several sets 
of coils at a time and store the extra 
sets up for future use. Armatures are 
wound by hand and new commutators 
are installed on about 90 per cent of the 
jobs. We solder all vertical commu- 
tator jobs by rolling the edge in molten 
solder, and horizontal jobs by dipping 
in molten solder. 

Dipping is done at one time near the 
end of each day, all baking at night. 
Except on specials each job is baked. 
Our special tools include Carboloy 
tipped turning and boring tools, plates 
for pulling off parts without damage, 
arbors for pressing on commutators and 
governor weights the correct distance, 
and arbors with which to press out old 
bearings and press on new ones at one 
operation. 

Our method of paying productive help 
is different from that used in the large 
shops. We believe it is the only sat- 
isfactory way of paying for small motor 
work. 

Productive men are paid 40 per cent 
of the net labor, figured on a monthly 
basis. By net labor we mean the gross 
amount received for repair work less 
the amount paid for material. Each 
man receives, according to his value, a 
certain base pay on a bi-monthly basis. 
At the end of each month, when the 


CLOSE-UP of small 
part stocks at assem- 
bly bench. Glass 
jars ave suspended 
from screw caps 
fastened to the 
under-side of shelv- 
ing. Jars, anger 
rods, tin pans, and 
bins bring the ma- 
terial within reach. 





amount of net labor is computed, we 
take 40 per cent. From this figure each 
man’s base pay is deducted. The 
amount that remains is divided among 
the men in the same ratio as their base 
pay and given to them as a bonus. 


Self Interest 


This system has the advantage that 
the more work is done the more each 
man makes. Also if any work comes 
back they do not receive the benefit 
from it, which leads to more careful 
workmanship. Also as the parts used 
affect the size of the net labor figure, 
the men will not use unnecessary parts 
nor will they skimp on parts for fear 
of a comeback job. It is the best inter- 
est creator that I believe possible. We 
only work overtime in extreme emer- 
gencies. Then the men are paid in ex- 
cess of regular rates and the jobs 
are handled at special prices. 

In conclusion, if there is a small 
motor shop in or near your city that 
is doing a good job I do not believe that 
it would be advisable to set up competi- 
tion unless you are sure there is enough 
business to go around. However, if 
there is no such shop and you are not 
now making money on your small motor 
work, by all means set up a small motor 
department and go after sufficient vol- 
ume to make it pay. 
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COOL LIGHT replaced incandescent lamps in this full fash- 
ioned hosiery knitting mill. Fluorescent daylight lamps 
provide 50 foot candles without worker discomfort. 


FINE THREADS require close observation. Spacings provide 
high levels of illumination without reflected glare from 
polished surfaces of knitting machines. 





A southern plant doubles its light with a third 
the former wattage in an extensive re-lighting 


operation. 





Fluorescents in a Hosiery Mill | 


HE windowless and air conditioned 
plant of the Hudson Silk Knitting 
Company at Charlotte, N. C., re- 
cently from industrial 
units to fluorescent 
Using 30-watt, 36-inch day- 
light lamps, operated at 220 volts, the 
new installation 


changed over 
incandescent 


lighting. 


type 


offers these advan- 


tages— 


1. High intensity of soft localized illu- 
mination, averaging 50 foot-candles, 
free from shadows or glare. 
No supplementary ceiling 
needed. 

Reflections from polished surfaces of 
knitting machines reduced to a mini- 
mum 


fixtures 


The cool light source permits mount- 
ing fixtures close enough for high- 
level illumination without discomfort 
to operators. 

Day-light illumination has a pleasing 
psychological éffect on the workers. 
Existing circuits provide abundant 
copper because of utilizing 220-volt 
lamps. 


This installation embraced 400 single 
concentrating trough reflectors. These 
were Miller-Ivanhoe No. FTC-36 indi- 
vidual units, which accommodate 36- 
inch fluorescent lamps. 

To light the full-fashioned hosiery 
knitting machines in this plant required 
Be- 


careful positioning of the units. 











cause of the minuteness of silk threads 
and fineness of detail, the knitters need 
good illumination by which to observe 
the operation of machines and to make 
repairs or adjustments quickly and 
easily. 

The 26-section knitting machines are 
lighted by units mounted 42 inches 
above the needle bars, and are spaced 6 
feet on centers, or 33 inches apart from 
end to end. With this spacing-there is 
adequate light on the most critical see- 
ing areas, yet also sufficient spilled light 
beyond the ends of the fixtures. 

The photographs show how these in- 
dividual units were mounted and sug- 
gest their advantages in meeting exist- 
ing conditions. They may be located 
lengthwise or crosswise on ceilings, be- 
tween beams or overhead equipment, at 
whatever height or position a particu- 
lar work area requires. Angular ad- 
justments can be made individually by 
using brackets, and these units can be 
readily re-located if changes are made in 
the machinery layout. 


INTENSITY DOUBLED with lowered wattage 

justified the re-lighting cost. The use of 

220-rolt lamps also relieves the circuits of 
possible overloads. 
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“For we are on the Up 
and Up, 
As built by Cutler-Hammer. 
On us you'll find no place 
to squat. 
“We work in proper manner.” 










RTICAL CONTACTS mean better 
otor Control. Dust between con- ONLY VERTICAL CONTACTS 


ts causes heating and burning. But CAN BE DUST-SAFE! 
ist can’t settle on VERTICAL con- . 


ts. So Cutler-Hammer VERTICAL 
DNTACTS néed not be buried. They 
e out in the open .. . always air- 
\led, easily inspected, fully acces- 


ble—yet free from dust and dirt. Get — - MO T OR C e NT R O L — 


| 


¢ facts. Send for free book, ‘‘Dust, the ; 

pstroyer.’” CUTLER-HAMMER, Inc., eS Say 

oneer Electrical Manufacturers, 1306 on | ee 
Paul Ave., Milwaukee, Wisconsin, 








sticks to one thing until it gets there. 
It’s the same with any good idea— 
like Red Seal, for instance. Toronto 
keeps on, year after year until now 
most of the new houses are wired to 
that standard, with over 25,000 in 
the city. 

In the West Penn Power territory, 
they certified 444 houses in 1937 and 
696 in 1938. Most of the contractors 
are plugging for it. W. H. Marshall 
in State College, Pa., did 43 jobs last 
year. And because they all stick at 
it, the idea is getting over. 





Earl Whitehorne, Editor 


Access to Wiring 


One of the great advantages of elec- 
tric power is the ease with which it 
may be measured. This is not only an 
advantage from the standpoint of main- 
tenance and trouble shooting. Instru- 
ment indications, graphic records and 
accumulated kilowatt consumption for 
a known period of time can be used 


Too often, the most promising men 
soon abandon the contracting industry 
. . : yt for jobs with utilities or manufactur- 
Relations is to resume its activities or; Where they can cash in on their 
will be welcomed by the entire elec- expensive education more quickly. 

trical construction industry. The Coun- But at Purdue University, in- 
cil has a proud record. Over a period structor R. B. Marshall of the School 


relv in which it arbitrated =e , 
of twelve years, in which it arbitratec of Engineering has set up a course to 
disputes between electrical contractors 


The Council Resumes 


News that the Council for Industrial 





and the union workers, there was a 
complete freedom from strikes. War- 
fare between management and labor 
ceased in the industry, because there 
was a wise court to go to when em- 
ployers and employees could not agree. 
Its good work stopped only for lack 
of a sponsor that could represent the 
electrical contracting industry. 

Now that NECA has re-established 
its labor section, its Labor Relations 
Committee, and 300 new members 
have joined the association to take 
advantage of it, the re-sponsoring of 
the Council is more than logical. It 
supplies a service that our industry 
has been needing badly. 

NECA and IBEW men can now 
sit down together once more and find 
the sensible solution to labor problems 
as they arise. ‘And it is particularly 
fortunate that L. K. Comstock is to 
again be chairman of the Council. His 
leadership and judgment in these mat- 
ters has been proven sound and coura- 
geous. 


Engineers For Contractors 


Fitting the graduate engineer into 
the electrical contracting business has 
been a trying process to employee and 
employer alike. The trouble is that 
the average graduate engineer needs 
as much specialized training after he 
gets into the contractor’s office as any 
other intelligent young man. The 
engineering training is splendid back- 
ground, but not immediately usable. 
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prepare engineers for the electrical 
contracting industry. The course 
includes such practical training as the 
study of wiring materials, design, lay- 
out, specifications and estimating to 
prepare men to handle responsible 
jobs with a minimum of additional 
training. This project is worth 
watching. 


Beating Attic Fan 
Competition 


This year will probably show a new 
peak in attic fan sales for the country. 
Electrical contractors are getting a lot 
of this business but other industrial 
groups, scenting profits, are trying to 
muscle in. Building equipment dealers, 
hardware dealers, heating and ventilat- 
ing houses all want a crack at it. 

The electrical contractor has an ace 
in the hole. That is—control. The sa- 
tisfaction the home owner will get out 
of his attic ventilating fan depends upon 
how easy it is to handle. The attic 
fan installation needs convenient switch- 
ing, preferably on both first and second 
floors plus time switch control to pro- 
vide either fully automatic operation 
or a cut-off after a pre-determined time 
lapse. In this competitive market we 
have an edge. Let’s make use of it. 


So the Idea Goes Over 
They say the postage stamp is 
highly thought of because it always 


to tell something about the process or 
machine driven by the motor. Unfor- 
tunately, however, few power installa- 
tions are originally designed to make 
instrument testing convenient. 

Here is something to keep in mind 
for your next industrial power job. 
Provide a test block or other means 
of easy access to the motor circuit, 
where instruments can be applied. And 
test facilities should be so arranged 
that they will not interfere with the 
motor protection. 

Progressive management is looking 
for new methods of checking produc- 
tion. It will be quick to recognize the 
value of such an installation. 


Radio Interference 
From Bare Neutral 


Discussion of bare neutral wiring 
systems in the electrical industry cen- 
ters principally around safety and 
engineering factors. Now, a protest 
comes from another angle—radio in- 
terference. The Institute of Radio 
Engineers and the Radio Manufac- 
turers Association have asked the 
NFPA Electrical Committee to reject 
the proposals for bare neutral wiring 
systems and covered neutral cables. 

Their reason—static. A bare neu- 
tral conductor in a metallic raceway 
may have an insignificant voltage be- 
tween conductor and conduit under 
normal conditions. But the difference 
is enough to cause plenty of static in 
existing radios. 

With television coming along, using 
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high frequency channels acutely sensi- 
tive to man-made static, radio men 
have been working feverishly to elimi- 
nate or filter static producing appli- 
ances. To them, the random contacts 
of bare neutral systems offer an ap- 
palling engineering problem, out of all 
proportion to the advantages of such 
a system. 


Frying Pan to Fire 


“In attempting to solve a problem 
we sometimes create other problems 
more difficult of solution,” says the 
Division of Electrical Inspection of 
Chicago. Because that is a wise say- 
ing, it sets the type up in Old English 
script. 

We see plenty of it. Local associa- 
tions work out intricate schemes to 
solve the bidding problem and fall 
right into a squad of Mr. Ickes’ in- 
vestigators. Again we work up a 
respectable lather trying to find a 
better way to sell wiring by inventing 
new wiring systems. And up come a 
flock of both technical and human 
problems even more troublesome. 

It is time to hit on the idea of 
simplifying things instead of making 
them more complicated. But maybe 
it is more fun thinking up a new 
scheme, than going to work to make 
an old method bring results. 


Use These Little Giants 


The operating of electrical ma- 
chinery through the aid of the elec- 
tron, has already become an important 
feature of industrial control. 

Fortunately, we do not have to 
understand the electron to use it. It 
lies in the realm of scientific mystery 
—the tiniest division of matter known 
to man. But manufacturers have per- 
fected electronic control devices, able 
to perform incredible operations. They 
come in simple packaged form re- 
quiring only a few connections and 
adjustments to put them in operation. 

Photo cell controls do a far better 
job of seeing than the human eye. 
Mechanical memories can look over 
the situation and do something about 
it in seconds or even minutes later. 
Electronic ears can distinguish tones 
far more accurately than the ablest 
musician. These are everyday services 
of eminently practical value in indus- 
try and commerce. And no one is in 
a better position today to extend the 
field of application than the electrical 
contractor. 
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It Builds the Job 


Many architects want to keep the 
electrical contractor away from their 
clients. They don’t want him messing 
into the plans and unselling the owner 
on this and that. But some contrac- 
tors work so closely with the archi- 
tect that they always have a confer- 
ence with the owner for reviewing 
details. 

It pays because the contractor can 
point out opportunities for more ade- 
quacy, more convenience that the 
owner is eager for, once he under- 
stands. It builds up the job. It also 
increases the owner satisfaction. 


Back Talk 


Save the Design, Too 








To the Editor—‘I think your editorial 
‘Save The Job!’ is thoroughly good and 
just the kind of thing we need. It occurs 
to me, however, that there might be some 
fear of misunderstanding in your use of 
the word ‘estimating’. You appear to lump 
in that one term design, specification and 
estimate. 

“As I see it, what your editorial is 
directed against is incompetent design and 
specification. The actual bid on a certain 
definite specification doesn’t cut so much 
figure. What the customer wants and 
needs is a competent and efficient design 
and it is in the specification that he is 
really most concerned. This is not meant 
as a criticism but a suggestion.” 

H. A. Wagner, President 
Consolidated Gas Electric Light 
& Power Company of Baltimore 


Perhaps the trouble comes more in the 
design and specification, but it is all so 
commonly covered by the term “estimating” 
that we think it will be understood as 
such. Then, of course, the matter does go 
further than the installation design and 
specification. It calls for sufficient courage 
to adequately cover overhead and profit. 
For without all this, competition is on the 
wrong basis and the strife to lower prices 
sets in. But you are right, Mr. Wagner, 
in that adequacy in wiring can be destroyed 
in the design and specification even before 
- pinching of price appears upon the 
stage. 


More About the Code 


A few weeks ago, we sent a letter to 
electrical contractors throughout the coun- 
try, asking for a direct expression of their 
attitude toward the proposed changes in 
the Code. The results of this vote by more 
than a thousand contractors will be pub- 
lished in our September issue. 

Meanwhile, many letters have come in 
commenting on this matter of Code revision. 
Here are a few that are of interest. 


To the Editor—‘I am astounded at the 
forces that are at work to tear down the 
constructive’ effort of the men, who have 
fought for 30 years to develop safe and 
sound methods. With this trend it is only 
a matter of a few years until your elec- 
trical installations will be made by un- 
trained, unskilled and irresponsible men— 
any type of mechanic on the job. Quality 
and protection against life and property 
will be lost for ever.” 

. H. Veale 
Veale Electric Company, Tulsa, Okla. 


To the Editor—“I am opposed to any un- 
insulated wires anywhere. Also, the col- 
ored wire has done much to ruin the elec- 
trical business. It has put the journey- 
man electricians out of work and give it 





to the farmers and garage mechanics, be- 
cause under the present system a 12 or 13 
year old boy can do wiring. 

“The Code is not strict enough as it is. 
Every job should be made as safe as 
possible. Jobs outside of the cities where 
there is no fire protection certainly should 
be made safe. We should have a state 
inspector, who should require a journey- 
man on each job. The power companies 
should not connect to any building with- 
out a certificate that the job has been done 
by a licensed electrician.” 

George Davis 
George Davis Electrical Co., Inc. 
Greenville, South Carolina 


To the Editor—‘It has been customary 
for some time to run telephone lines, sig- 
nal wires and such on a non-metallic open 
wire basis. To use conductor assemblies 
for light and power work, which would 
tend to resemble those used on auxiliary 
systems will in my judgment, tend to 
stimulate sloppiness in electrical wiring. 

Furthermore, the advantages of the “pull- 
in” and “pull-out” system entirely justify 
the probable higher costs of this method 
of installation. It seems to me more im- 
portant that we should endeavor to dis- 
cover the true economies in electrical lay- 
outs by virtue of a better working knowl- 
edge of the electrical requirements. 

“There is no question but what electrical 
densities are increasing and I am very 
happy to see the growth of the area idea 
in code circles for the determination of 
probable electric loads. Having determined 
the electrical load requirements, and the 
probable demand factor, the next step is 
the design of wiring layout. The consult- 
ing engineer and electrical contractor would 
do well to cooperate in furthering methods 
of design that will bring about the greatest 
economy for the consumer, rather than to 
concentrate merely on a search for cheaper 
wiring materials.” 

Allan Coggeshall 
Hatzel & Buchler, Inc., New York 


To the Editor—‘I sincerely hope all the 
changes go through. Surprised? Well, it’s 
really very simple (the answer I mean). 
I believe that it will give us more work if 
these changes go through. That means 
that new materials all get a good trial. If 
they work, okay, we'll get at least 10 per 
cent more wiring and if they don’t work 
we'll get a job taking them out again. 

“I haven’t heard of CNX. Romex or BX 
replacements that weren't taken as a matter 
of course, so why worry! Let the changes 
strike as they may.” 

E. M. Pat Jensen 
Jensen Electric, Council Bluffs, Iowa 


To the Editor—“We are small contrac- 
tors in a small town and if anyone should 
be in favor of making existing rules 
easier we ought to favor the changes. 

“We would like to see a rigid enforce- 
ment of the present Code with perhaps a 
change in the area method of computing 
the load. It is our opinion that the power 
companies must find something other than 
this excuse for lack of sales in electrical 
appliances, wiring.” 

Harvey 8. Hatch, Treasurer 
Davis & Morgan Electrical Co., Inc. 
Plymouth, Mass. 


To the Editor—‘“I feel that a testing 
laboratory or Code authority is not obli- 
gated to approve or disapprove any change 
in the Code, taking into account only the 
whims or fancies of any group. 

“If men that have final say feel deep 
down in their hearts that contemplated 
changes would be safe and sane, and would 
not hesitate to have their own children sur- 
rounded by these changes, then let them 
approve. Not otherwise. 

“The rest of the industry has ways and 
means of checking the decisions of any 
authority. Let these checkers meditate 
somewhat on the humanitarian side of 
their findings, and act accordingly. 

“My conclusion is that other methods are 
too costly and compel us to retrace our 


steps. 
Bernard Hiller 
B. Hiller Electric Co. 
Redford, Mich. 


These and the many other opinions that 
have come in recently indicate the very 
wide interest and concern that evist today 
among electrical men on this matter of the 
impending decision on the proposed Code 
changes. The Code defines not only tie 
contractors profession but his responsibility 
and his opportunity also. He cannot take 
it too seriously. And he should speak hia 
mind about it freely to the men who repre- 
sent him on the Electrical Committee. 
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OUTDOOR METERS 
FOR APARTMENTS 


The outdoor meter which has proved 
so convenient for residences presents a 
quite different problem when applied 
to multi-family apartment buildings. To 
check into this problem, the Chicago 
Electrical Contractors’ Association re- 
tained Ray Ashley to make a study 
and recommendations for this type of 
installation. 

Chicago apartment buildings are 
usually built in the form of a U or a 
series of connected U forms, in three 
stories. Individual metering is the rule 
with a main service switch and a feeder 
system, in the basement of the building 
running to’meter locations from which 
branch circuits are carried to: groups 
of six apartments. 

Banking of the meters at the point 
of service would introduce a branch 
circuit line drop problem in the runs 
to the far apartments. In many cases 
this would require branch circuits of 
number 4 wire and larger to provide 
for only 15 ampere loads. 

The plan proposed uses a main service 
switch, and a distribution panel for the 
sub-services to the meter location. The 
sub-services run through the basement 
to ganged meter switches beneath the 


Front 





so located that conduit nipples can be 
extended through the outside wall to 
the outdoor meter mounting. 


PLANNING FOR 
FUTURE LOADS 


The Packard Motor Car Company 
plant in Detroit is a typical example 
of heavy electrical loads, subject to 
changes and the addition of more load. 
This view of the feeder distribution 
center adjoins the press room where 
huge motorized presses form body parts 
and fenders. Spare wall sleeves near 
the ceiling tell at a glance the story of 
provisions for adequacy. 

There are two boards in this room, 
next to which is the outdoor trans- 
former station accommodating three 500 
kva power transformers and one 200 
kva for lighting. 

The 440-volt power feeder board (at 
left) comprises eight 600 amp. oil 
circuit breakers and steel panels. Each 
panel has an ammeter switch, current 
transformers and a meter test block at 
the base for connecting portable test 
meters. This board was so placed in 
the room to leave space at the left 
foreground to add three more panels. 
It is connected by means of 4 by 6-in. 
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Chicago contractors association recommends new plan 
to veduce branch circuit runs in typical apartment houses. 





ADEQUATE LAYOUT —Packard feed- 
er boards are so placed in rooms that it 
is easy to add on later. 


horizontal supply busses. 

The lighting feeder switchboard at 
the right missed the camera’s range. 
It has ten 400 amp. Deion circuit 
breakers, and. also has testing facilities 
similar to those provided for the power 
feeders. 


DIVIDING APPLIANCE 
CIRCUIT LOAD 


Rural and suburban customers in the 
Central Hudson area of New York 
are buying an appliance combination 
consisting of an electric roaster and 
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TWIN OUTLET for kitchen appliances 
wired on divided circuit protective 
devices. 


twin hot plate. 
income customers as a 
electric ranges. 

In wiring for these appliances, Cavo 
and Donegan of Pleasant Valley, N. Y.., 
install a new duplex convenience out- 
let in the kitchen, served by three-wire 
No. 12 armored cable. A tap is taken 
from the service switch to a new ex- 


substitute for 


ternally operated switch, to provide 
control and protection for this new 
circuit. Since most of these customers 
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This is sold to lower 
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Adapter 
retails at 
74c 


~but the FUSTAT can help you do it” 


DEQUATE 
IRING 


is the Fustat? 


It is a fuse to which a 
thermal cutout is added. 
It protects like a fuse 
against short circuits— even 
igh resistance shorts such 
as occur in flexible cords. 
It protects against per- 
manent overloads, even 
when as light as 25%. 
Vet it will not 
on motor starting cur- 
rents of washing ma- 


chines or other appliances. 
It has a non-tamperable base that keeps 
anyone from robbing the circuit of pro- 


tection. 


It fits Edison base fuscholders through 
the use of an inexpensive adapter. 
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Stops overloading that hinders the full use of electricity 


The branch circuit is the “‘bottle-neck” of electric service, because 
through it flows all the “pay load” to the user. As this “‘bottle-neck” 
is overloaded, SATISFACTORY service diminishes because: 


1. Overloading usually means a low- 
voltage diti that user dis- 
satisfaction due to inefficient opera- 
tion of lamps and appliances. 





2. Overloading, when continued often 
destroys the wiring and causes money 
loss to the user — revenue loss to the 
Utility and tremendous loss of good will 
te the entire industry. 


The Fustat steps in to help correct this overloading evil 


Its non-tamperable feature shuts out “handy men” from substituting too 
large a size, and tampering it in any way to permit overloading is virtually out 
of the question — without such tampering being clearly visible where it warns 


the user that all protection is gone. 


Since the user can’t load a circuit beyond proper capacity of the copper, the 
Fustat eliminates revenue sapping low-voltage conditions — 

And by blocking excessive overloading it prevents overheating that destroys 
wiring, creates fire hazards and causes costly shutdowns. 

In addition, when a Fustat does blow to protect, only the normal load on one 
circuit is off the line — instead of a user possibly having a large part of his lights 


and appliances out of service. 


User can’t side-step 
adequate wiring issue 

When additional circuits are needed 
the user cannot readily side-step the 
issue at the sacrifice of safety. New 
circuits that increase efficiency of ap- 
pliances and encourage their greater 
use must be installed. 


Permits more outlets per circuit 


Adding a maximum number of out- 
lets is a perfectly safe practice because 
the Fustat guards the circuit against 
overloading. 


Wipes out any excuse 
for tampering 

A Fustat won’t blow when washing 
machines, refrigerators or other motors 
start because of its long time-lag. It 
wipes out any excuse for tampering 
or the use of fuses too large to properly 
protect when shorts occur in flexible 
cords, 


Helps get more appliances 
on the line 
The circuit can be loaded to ap- 
proved capacity without needless 
blows — or sacrifice of safety — for 
the Fustat doesn’t blow on starting 
currents. 


It’s just good business to sell, install and use Fustats 
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fool-proof 
PROTECTION 


Panel Board Circuit Breaker 
Fully Magnetic, Non-Thermal 


Every modern home owner merits 
the reassuring protection the new 
“MAGNETTE” Circuit Breaker offers 
in the form of insurance against elec- 
trical hazards . . . no more danger 
from “penny-plugging” or 


“fuse-cut- 


ting” . . . a flip of the switch and 
service is restored with safety, pro- 
vided circuit load has returned to 





normal! 





THE FEATURES: 


* Lasting service with no mainte- 
nance expense. 


Illustrated: Cat. No. BOIS, 
3-circuit surface type panel. 
Complete line of panel board 
breakers available, in 2, 3, 4, 6, 


8, 10 or 12-circuit combinations 


* Simple re-closing . . . no reset- 
ting, no replacements. 


* Safety . .. breaker cannot be 
held closed against existing 
overload or short circuit. 


without door, and with door in 


combinations up to 40 circuits. 


* Negligible wattage loss since 
nothing heats. 
* Cadmium-plated, corrosion- 


ECO 


proof parts. 
» ATLANTA 


* Boxes of code guage steel, with 
baked-on aluminum finish. 


* Ample KO’s and wiring space. 








Write for Catalog 16 
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24 





[FROM PAGE 22] 





the new 3-wire 
Here 


have 2-wire service, 
circuit is connected as shown. 
the “hot” leg is divided at the new 
switch to place the twin convenience 
outlet on two fuses. The neutral serves 


both receptacles in common. Should 
the service later be made three-wire, 
this hookup can easily be altered to a 
3-wire 110/220 volt connection. If 
either appliance develops a defect to 
blow a fuse, the other receptacle is not 
put out of service. 


RANGE HOOKUPS FOR 
LOW-COST HOUSING 


Wiring details for the new Willert 
Park negro housing project in Buffalo, 
N. Y., provide flexible connections for 
electric ranges but without employing 
a removable plug outlet. When a range 
is installed it is permanently connected 
to its conductors which cannot be re- 
moved except at the range terminal 
block. 

There are about 172 ranges of 7.4 kw 
capacity to be used. At some range lo- 
cations the apartment circuit breaker 
load center is directly above the range, 
while about 82 ranges are in apart- 
ments that have their circuit protective 
devices grouped in central meter closets. 


“Flush load center 





























A B! 
74kw 74 kw. 
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~~Flush wall outlets? 


PLUGLESS RANGE wiring in new 
housing project, for close-to-panel and 
remote locations. 


To simplify connections, the close-up 
range “A” shown in sketch employs a 
No. 8 continuous flexible rubber cord 
from the range into the load center. A 
flush 411/16 in. square outlet box with 
bushed cover is placed behind the range. 
The range conductors enter this box and 
are pulled up through concealed conduit 
to the load center. For the type “B” 
range hook-up, single conductors are 
installed from the meter closet to the 
flush outlet and spliced therein to flexi- 


ble range cord. 
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@ Under the T&B PLAN there can be no double-dealing. The 
T&B PLAN has to do with the operating policies for the conduct 
of a manufacturing business. 


The Thomas & Betts Co. are the first to introduce and adver- 
tise a 100%—Distributor—One-Price-Plan to the Electrical 
Industry. 

It is important for you to know that the Distributor who is 
supplying you can have no different cost, on T&B Products, than 
the Distributor who is supplying your competitor. All T&B 
products are sold through authorized T&B Distributors. 

T&B favors every Distributor alike. There are no inside 
concessions. 

Under the T&B PLAN every Distributor gets the same deal 
. . +» from the TOP of the deck. A published Distributors cost THE T&B DISTRIBUTOR 
sheet establishes the basic cost to all. 

The T&B Distributor spreads the cost of distribution over SAVES YOU MONEY BY: 
many lines. He reduces the Manufacturers operating, warehous- 
ing and selling costs. He brings together under one roof, thou- Reducing estimating costs. 
sands of quality products at a minimum cost to the User. He Functioning as Purchasing Agent. 
eliminates guess work, time-wasting, shopping-around and the 
hazards of inferior merchandise. 

Forty years experience have convinced T&B that a 100%— Meeting emergency demands. 
Distributor—One-Price-Plan is the one method of doing busi- 
ness that will bring the thousands of items that T€B manufac- a 5 
ture into the hands of the User at lowest cost to the User. Supplying quality products. 


Delivering on schedule. 


Saving handling costs. 





THE THOMAS & BETTS CO., Inc. 
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SMALL ARMATURE 
BALANCER 


An inexpensive machine for balancing 
small rewound armatures is used by 
the Johnson Electric Company of Staun- 
ton, Va. It was made in the shop from 
odd parts. In use, the armature is 
brought up to motor operating speed by 
pressing it against a moving belt. A 


TENSION BALANCER—Armature in 
sling is brought to speed by contact 
with belt drive. 


pencil is held against each end of shaft 
and necessary weight is added to end of 
pencil mark. Scraps of rectangular cop- 
per wire are used for balancing. The 
machine is also used for balancing flat 
and V pulleys. : 

A frame was made of 14-inch angle 
iron, 42-inches wide by 20-inches deep, 
with 66-inch legs. The top of the bench 
is 36 inches from floor, allowing 30 
inches above the bench for mounting top 
pulley and cross bar for the armature 
carrier. The upper parts of the legs were 
joined on narrow side only. 

The cross bar which carries the arms 
is slotted. This makes the arms adjust- 
able. The arms were constructed from 
3-inch threaded machine screws welded 
to strap hinges. Each hinge is welded 
to half-inch pipe, 34-inches long. The 
extension rod is resting on a spring 
mounted inside the pipe. A ball bearing 
carrier is mounted on the ends of the 
rods for armature. Total overall length 
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of these rods is 21 inches. The cross rod 
just above armature is adjustable for 
armature widths. 

The counter shaft revolves at 1,000 
RPM. The driving pulley is 8-inches in 
diameter, giving a belt speed of approxi- 
mately 2,000 feet per minute in a down- 
ward direction. This belt runs over an 
8-inch pulley, mounted just back of the 
cross arm on top of the machine. The 
two counter shafts are mounted in ball 
bearings. Pulleys used must be in bal- 
ance, 


STOCK 
CONTROL 


A large motor shop with production 
line methods must be backed up by a 
thoroughly efficient material stock con- 
trol system. The Spaulding Electric 
Company of Detroit has the entire third 
floor of its establishment devoted to 
stock rooms. Thousands of items are 
controlled through a perpetual inventory 
card system. Each order for material is 
charged out on the inventory card when 
it is delivered to the shop. The quantity 
of each item remaining in stock is ex- 
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MATERIAL REQUISITON become: 
automatic when inventory approaches 
the minimum figure shown on the in- 
ventory card in this stock control system. 


tended after each entry. On each card is 
a notation indicating the maximum and 
ininimum quantities of the material car- 
ried in stock. When the inventory 
reaches the minimum figure the stock 
keeper puts through a routine requisi- 
tion to the main office for the quantity 
required to bring the stock back to the 
maximum figure. 


QUICK MAKE-READY 
FOR ARMATURE LEADS 


The leads on re-wound armatures 
are stripped ready for soldering into 
the commutator segments by means of 
rotary wire brushes, at the Jacksonville 
(Florida) Armature Works. A small 
angle iron stand was provided with 
an underslung motor that drives ver- 


LEAD STRIPPER =—Armatwre leads 
made ready for soldering by rotary wire 


brushes. ar 


tically shafted wire brush’ wheels. Small 
armatures are chucked’ ‘on a sliding 
steel centering bracket or holder. With 
the new windings leads fanned out all 
around, the armature is shoved for- 
ward while revolving until all its leads 
have passed between the _ stripping 
brushes. A vacuum cleaner motor 
draws off all thread flyings as they are 
stripped from the coils. 

Because of the simplicity of mount- 
ing the armatures for lead stripping, 
an operator can complete this opera- 
tion in two to three minutes. Less time 
is required if a run of similar arma- 
tures is handled. 


HOW SMALL MOTOR 
REPAIR CHARGES VARY 


A report before the recent NISA Con- 
vention, on servicing small motors, pre- 
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N SELECTING a motor, maximum uninterrupted 
horsepower hours, and characteristics that suit 
the job are two primary considerations. These 
same factors should govern the choice of its con- 
trol. The control should provide long life, safety 
for operators, and correct overload protection. The 
best way of obtaining a// these is to specify a G-E 
control system. 
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YOUR 


NEIGHBORS 


Drug Stores—Grocers 

Hardware Stores—Florists 

Department Stores 

Shoe and Apparel Shops 

Bakeries and Candy Shops 
and many others 


depend on YOU 
for SALES LIGHTING 


Why not give them the best—up- 
to-the-minute lighting for show 
windows and store interiors 

with 


Sterling 
REFLECTORS 


and 


STER-LITE FIXTURES 


We'll help you—just send us the 

data and we'll send you layouts 

covering the finest in modern 
“Lighting to Sell” 


NEW 
STERLING CATALOG 
Write for it. 
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sented a cost summary showing the low, 
high and computed average charges for 
repairing fractional horsepower motors. 
This report was compiled from the ex- 
perience of members. It covers minor 
and major repairs, and complete rebuilds, 
for six general classes of small motor 
work, and also shows the number of 
motor units involved under each group. 


COST SUMMARY OF FRACTIONAL HORSE- 
POWER MOTOR REPAIRS 


Repulsion Induction, Refrigeration & Direct 
urrent Motors. 


\% to 4 HP 





Based on 308 Units | Low | High | Avg. 
2.40) 1.66 
3.61 5.50) 4.75 


7.86| 8.27) 7.78 





72% 
18% | 
10% | Complete Rebuilds... . 


Minor Repairs 











Major Repairs........ 








4 to 4% HP 





Based on 152 Units 
73% | 
18% | Major Repairs 
9% | Complete Rebuilds... 


Low 
"1.51 
5.99 

7 11.20 





Minor Repairs 

















%{ to 1 HP 





Based on 44 Units | Low 
64% | Minor Repairs | 1.89 


po = sl mae 
36% | Major Repairs........| 6.86 


I 














Condenser Start Motors 
% to 4 HP 





Based on 206 Units | Low 
53% Minor Repairs PRS, 1.15 
41% | Cond. Replacements..| 1.89 
6% | “ie 


High 
3.70} 1.10 
3.35] 2.12 
5.40) 5.45 


Avg. 














Major Repairs 





% to 





Based on 10 Units 
90% | Minor Repairs 
10% | Cond. Replacements. . 


Low 
1.74 
3.05 


High | Avg. 
1.77| 1.74 
3.05) 3.05 

















Split phase Motors — Short Hour Duty 
\% to 4 HP 





Based on 122 Units 
75% | Minor Repairs 
25% 


Low 
1.03 
2.29 


High | Avg. 
2.07) 1.59 
3.60) 3.12 














Major Repairs 





Although this report does not include 
costs from a sufficiently large number of 
members to give a true national picture, 
it provides useful guidance to service 
shops. The number of repaired motors 
on which these figures are based is 
noted on each table. 





Signal Electric Mfg. Co. 
Menominee, Michigan, U.S.A. 
Offices in all principal cities 


On. 2-28 *! 
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For Wiring Protection 


G-E White Rigid Conduit provides per- 
manent protection for wiring systems. Made 
of the finest mild ‘‘rimmed”’ steel — hot- 
dipped galvanized and Glyptal coated, in- 
side and out. Resistent to heat, flame, gas, 
acids, alkalies and moisture. Easy to bend 
and install. 


Boxes and Fittings 


A complete line of G-E Boxes and Fittings 
is available. 


For further information, see the nearest 
G-E Distributor or write to Section KM-691, 
Appliance and Merchandise Department, 
General Electric Co., Bridgeport, Conn. 


GENERAL ‘% ELECTRIC 
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we 
of which this is the first. stathge ‘ 
the e the 


Be idea. We hav 

ing that when the series is fin- 

ally rounded out, about next March, 

it will offer the makings of a pretty 
reference book for electrical 

maintenance men. 

This series of articles began in 
January, 1938, with a frank review 
of the electrical maintenance man's 
job. Then came— 


\. Alternating Current Motors— 
Types and Applications 

2. oo, Current Motors—Types 
and Applications 

3. Alternating Current Motors— 
Maintenance 

4. Direct Current Motors—Main- 
tenance 

5. A.C. Motor Starters and Con- 
trollers—Types and Applica- 
tio 


ns 
6. D.C. Motor Starters and Con- 
trollers—Types and Applice- 


tions 
. Maintenance of Control Equip- 


ment 
Special Control Pro blems— 
Heavy Installations and 
Maintenance 
9. Electric Distribution — Circuit 
Protection — Power Factor 
Lighting 
10. Lighting 
Il. Electric Heat 
12. Electric Welding ~~ 
13. Interplant Communication 
14. Instruments 
15. Power Tools 
16. Batteries paths 
17. Electropla ee “ 
18. Electronic Devices = ® 
19. Circuit Breakers (this issue)” 
Coming articles will discuss - 
20. Transformers 2 
21. Equipment for Hazardous to- 
22. Wiring Devices and Cables 
23. Drives a eee 
24. ators, Conveyors, Cranes 
Trucks ee 


i 


oo ™ 


and 
25. Ventilating and Air Condition- 


¥ 
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Circuit Breakers 


Maintenance Aspects 


ECAUSE they are often concerned 

with the control of electric power 
in large amounts at low and high volt- 
ages, most maintenance men are well 
acquainted with circuit breakers. But 
selecting this control apparatus and 
keeping it in operating condition pre- 
sents many problems. And a _ review 
of the background facts that govern 
circuit breaker selection and application 
will not come amiss. 

Circuit breakers, of course, serve as 
disconnecting means or protective de- 
vices to take care of abnormal condi- 
tions on a.c. or d.c. circuits. They are 
employed (1) to protect service, and 
(2) to protect apparatus and circuits 
when overloads, short circuits and 
grounds occur. 

There are two kinds of circuit break- 
ers—air circuit breakers and oil circuit 
breakers. Their names indicate the 
medium, air and oil respectively, in 
which they break an electrical circuit 
There are two types — single- and 
double-throw. 


Applications 

Single-throw circuit breakers are 
commonly used for—connecting gener- 
ators and transformers to buses, pro- 
tecting feeder circuits against faults 
and overloads, protecting motors 
against overloads, protecting branch 
circuits terminating in distribution 
cabinets. 

Double-throw breakers are commonly 
used for—connecting a feeder to either 
of two buses, starting motors as with 
auto-transformers, and reversing mo- 
tors. The number of poles for each 
breaker is governed by the number of 
conductors and code requirements. 


Air circuit breakers are used nor- 
mally on a.c. circuits up to 600 volts and 
on d.c. circuits up to 750 volts. Oil 
circuit breakers are used only on a.c. 
circuits. They are not used on d.c. 
circuits, because it is uneconomical to 
interrupt a d.c. are under oil. 

Circuit voltage therefore is generally 
the deciding factor in the selection of 
either kind of breaker on a.c. circuits. 
And in general, the oil-immersed type 
is used on circuits above 600 volts. Be- 
low 600 volts either kind of breaker 
may be used. If dirty, dusty or hazard- 
ous conditions exist, oil circuit breakers 


LOOKING THEM OVER—For in- 

spection of oil circuit breakers, a rack 

is used at the Irvin Works of Carnegie 

Illinois Steel Corp. A 6,600-volt breaker 

is mounted, with tank removed. (Gen- 
eral Electric Co. photo.) 



























BACK-OF-BOARD AND ENCLOSED 


Trend is away from live-frontmounting. In one paper products plant, dead-front break- 


7 Pave Deen Th 
wnzghouse Photo.) 
may be preferred or enclosed air cir- 


breakers used. 
When circuit breakers 
wutdoors, 


cuit may be 
are to be used 
they should be properly con- 
This 
also applies to breakers for substations, 


structed or housed for protection. 


manholes and subways. For indoor use, 
breakers may be the open or enclosed 
back-ot-board type, remote on 
frame work, or enclosed in masonry « 


type, 


r 


steel compartments. 
Oil circuit breakers for use on cir- 
cuits up to 5,000 volts may be mounted 


Above 
that voltage remote control, manual or 
electrical, should be used and breakers 
should be mounted in 


on back of switchboard panels. 


enclosed steel 
switch- 
} 


h metal-clad switchgear 


compartments, cubicles, or 


houses, also wit 
and trucks which can be pulled out for 
inspection and servicing of the breaker. 
Enclosures for breakers should be 
vented particularly for the higher 
capacities, 

\utomatic opening of air or oil cir- 
cuit breakers is generally provided by 
instantaneous or time-delay magnetic 
trips 


Break- 


ers with the latter method of tripping 


trips Thermal overcurrent 


used also on the air-break type. 


ire tor 


ind 


a specific application, to replace 
knife 


load 


fused 
and 


supersede fuses or 


switches at distribution 


centers. 


Selection 
breaker s 


current 


volt- 
ratings based 
40 deg. 


3.300 ft. 


Standard circuit have 
we and normal 
m an ambient 


( ind 


temperature of 


for altitudes up to 


air circuit 


talled to reduced maintenance 


are 


breakers are increasing in use. 


on lighting and power circuits. (West- 


Unusual conditions such as heat, dust, 
fumes, gas, moisture, high frequencies, 
and higher altitudes must be 
special attention. 


given 


So each application needs a careful 
study of the requirements, which may 
be determined by voltage, normal cur- 
rent short-time current 
(for oil circuit breaker), interrupting 


rating, rating 
rating, speed of operation, safety fea- 
tures, methods of operation, indoor or 
outdoor arrangement of ter- 
minals, space required, adaptability to a 
particular arrangement, altitude above 


sery ice, 


sea level, lowest temperature for opera- 
tion, for inspection and 
maintenance, and other requirements. 

Interrupting rating is an important 
consideration in the application of cir- 
cuit breakers. 


accessibility 


This equipment must be 
capable of breaking the current which 
the will feed into the fault at 
the point where the breaker is to pro- 
Calculation for inter- 
rupting rate depends on the system con- 
but will not 
going into the details here. However, 
information on methods of calculation 
and interrupting ratings for the break- 
ers can be obtained from manufacturers’ 
publications. 

Breakers for are intended 
primarily to protect against operating 
overloads. 


system 
vide pre tection. 


nections, space permit 


motors 


They must be capable of 
stalled rotor current, but 
need not have — sufficient 
interrupting rating to take care of short 
circuits on conductors from breaker to 
the motor. The 
feeder is depended upon for short cir- 


handling 
sometimes 


motor or in branch 


cuit protection. There are exceptions 
such as large motors used in steel mills, 
and motor-generator sets in generating 
plants. 

There are other special conditions and 
it is essential that the maintenance man 
be familiar with the requirements of the 
National Electrical Code, National 
Electrical Safety Code, and local codes 
as they apply to circuit breakers. The 
standards of the American Institute of 
Electrical Engineers and National Elec- 
trical Manufacturers Association should 
also be regarded. 


Attachments 
Depending on application, size and 
location, circuit breakers 
either manually, or electrically 
solenoid or a motor supplied preferably 


are ck sed 


by a 


from a 
Opening or tripping is either automatic 
or non-automatic. If automatic a series 
overload coil or current transformer 
trip is used. Attachments employed to 


by power separate source. 


meet specific operating conditions are: 

1. Trip-free mechanism which opens 
breaker independently of the closing handle 
so that breaker cannot be held closed. 

2. Instantaneous trip which — opens 
breaker on overload; calibrated from 100 
to 200 per cent of normal breaker rating. 

3. Time-delay overcurrent trip which 
delays opening on short-time overloads. 

4. Dual-magnetic trip which is a com- 
bination of both instantaneous and time- 
delay overcurrent trips. 

5. Undervoltage device which trips the 
breaker when voltage fails. 

6. Time-delay undervoltage device which 
is set for 2 to 4 sec., during which time, 
if normal conditions return to circuit, the 
breaker will not trip. 

7. Shunt trip which opens breaker elec- 
trically from a remote station, regardless 
of load conditions on the breaker. 

8. Bell alarm which signals breaker posi- 
tion, usually when tripped on overload. 

9. Reverse-current device which protects 
a circuit against reversal of current; cali- 


brated from 5 to 25 per cent of normal 
breaker rating. 
10. Auxiliary switches which energize 


or de-energize circuits for indicating lamps 
and other devices. 


Care 

For reliable operation, circuit break- 
ers must be inspected regularly and 
Frequency of inspection 
should be determined on the basis of 
the conditions of the installation, fre- 
quency of operation, magnitude of cur- 
rent interrupted, and any unusual opera- 
tions which occur occasionally. A main- 
tenance schedule can estab- 
lished based on operating experience. 

Before attempting inspection and 
servicing, or before lowering oil tank, 
make sure that the circuit breaker and 
its mechanism is disconnected 
both power and control circuits. 

In the care of air circuit breakers— 


systematically. 


soon be 


from 


1. Make light monthly inspection and a 
thorough inspection semi-annually. 
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SEPARATE COMPARTMENTS for 
ur circuit breakers. These 300-amp. 
breakers are solenoid-operated, bave 


draw-out frames for ease of inspection 
r replacement. Installation is at Boul- 
der Dam. (Roller Smith Co. photo.) 


2. lf breakers remain closed or opened 
for a long time, arrange to operate them 
several times every two weeks. 

3. Check main contact for overheating 


caused by insufficient contact pressure or 
electrical contact. Overheating may 
he caused also by insufficient lead capacity, 
hot ammeter shunt near the circuit 
breaker, defective contact between parts 
4 conducting material such as nuts, clamp- 
ng terminals, and bus bars to the studs, 
wr a defective soldered joint. 

4. See that contacts have not shifted, 
that all adjusting screws are tight, that 
main contacts precede opening of secondary 
contacts, and that contacts on multipole 
breakers make and break at the same time. 
5. Sandpaper or file pitted or burned 
contact surfaces. Use crocus cloth 
m silver contacts. 

6. To check 


too 


copper 


surface, insert thin 
between contact and contact block 
or stud head and the breaker. Ii 
blank spaces occur in the imprint, care- 
fully remove the high spots. 

7. Occasionally check calibration 
operating mechanism. 


contact 
paper 


close 


and 
S. Remove dust and dirt from operating 
parts, also check for binding in closing or 
pening operation 

flexible shunt if 
main contact and block, or 
main contact brush and lower stud head. 


Y. Renew 


between 


curs 


10. Smooth off roughened carbons until 
they make good contact. If cracked or 
broken, replace them. 


In the care of oil circuit breakers— 

1. Be sure that the breaker frame is well 
grounded. 

2. Examine all contacts regularly, and 
after severe short circuits. See 
that contacts are aligned properly and that 
contact bear with firm and uni- 


especially 
surtaces 


, 
32 


arcing oc- 


form pressure. Copper contact surfaces 
that are only roughened may be smoothed 
down with a fine file or sandpaper. Replace 
badly pitted or burned contacts. 

3. See that secondary arcing 
used, make contact on closing, before 
primary fingers. 

4. Inspect bushing supports as vibration, 
due to operation of breaker, may cause 
bushings to move slightly and result in 
misalignment of contacts. 

5. Clean bushings regularly where ab- 
normal conditions prevail, such as salt 
deposits, cement dust or acid fumes, to 
avoid flashover. 

6. Thoroughly clean all insulating parts ; 
remove all traces of carbon. 

7. After making adjustments and before 
attempting electrical operation, 
the apparatus manually, to determine that 
there is no binding. Do not force a 
mechanism which does not operate freely. 


blocks, if 


1 
the 





A TRANSFER TRUCK permits ease of 


removal and replacement of oil circuit 


breakers of large capacity. (General 


Electric Co. photo.) 


8. Do not operate the breaker excessively 


without oil in the tanks. Before testing, 
coat main contacts (blades and fingers) 


with a thin film of vaseline. 

9. See that gaskets are in place. 

10. Occasionally inspect and tighten the 
bolts around the bushings. 

11. Inspect operating mechanisms 
lubricate all bearing surfaces. 

12. See that all bolts, nuts, cotter pins, 
levers and terminal connections are 
in place. 

13. Repaint scratched or damaged sur- 
faces to prevent corrosion. 

14. See that oil is kept at the proper 
level in the tank. 

15. Test oil every three months, and 
especially after severe short circuits. 
Samples of oil should not be taken until it 
has remained undisturbed for at least 4 
hours. 

16. If oil shows signs of moisture, car- 
bonization or dirt, then filter and retest 
before placing in service. 


and 


ré vds, 


operate 


17. Remove all oil and thoroughly clean 
the tank of all internal parts at least once 
a year. 

18. Dashpots should be removed twice 
a year, washed in Carbona or its equiva- 
lent, allowed to dry, and filled to half its 
depth with oil recommended by the breaker 
manufacturer. 


Oil Testing 
All new oil should be tested imme- 
diately before being placed in oil circuit 
breakers. Samples should be tested in 
a standard gap and should withstand a 
potential of 22,000 volts between 1-in. 
dises placed 0.1 inch apart. Oil that 
does not withstand the specified poten- 
tial must not be placed in service, until 
it has been dried and its insulating 
value brought up to the above standard, 
by filtering or other suitable process. 
Samples of oil in service should be 
tested also in a standard gap. The die- 
lectric strength should not be allowed to 
fall 16,500 volts. If the 
indicate a dielectric strength below this 
minimum limit, the oil must be filtered 
or otherwise cleaned until its dielectric 
strength is brought up to 22,000 volts. 
Both measurements to be made between 
l-in. discs spaced 0.1 inch apart. 


below tests 


Spare parts should be carried in 
stock for prompt replacement of any 
worn, broken or damaged parts. The 


number and kind of parts will depend 
on the construction of the breaker. The 
manufacturer’s list will be a_ helpful 
guide. 





FOR A DUSTY 


crushing plant. A manually operated oil 


PLACE, as a rock 

circuit breaker (at window corner) is 

used as a starter for 100 hp., 440-volt 

slip ring motor. Secondary drum con- 

troller 1s mounted directly below and 
resistor above. 
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TYPE FS1, FS2, FS3 
NO AUXILIARY DEVICES 


“3C" BULLETIN 101 FOOT OPERATED 
HEAVY DUTY MASTER SWITCHES 
5S TYPES AS ILLUSTRATED - 5 DIF- 
FERENT CONTACT ARRANGEMENTS 


Available with or without latching devices 
and with or without auxiliary external 
return springs, these "3C” Foot Switches 
are sturdily built to provide exceptional 
service in heavy duty operation. 


Contact fingers interchangeable with 
other "3C” switches; double break silver 
to silver contacts; oil impregnated main 
shaft bearings, and at all pivotal points; 
large electrical and mechanical clearances; 
and many other features are described 
in a folder which is yours for the asking. 


TYPE FS1S, FS2S, FS3S 
WITH AUXILIARY SPRING 





TYPE FSL1S, FSL2S, FSL3S 
WITH STANDARD LATCH AND AUXILIARY SPRING 







TYPE FRL1S, FRL2S, FRL3S 
WITH SPECIAL LATCH AND AUXILIARY SPRING 
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It’s on a concrete job such as this—the St. Louis Court House and Custom House Building, in which E. A. Koeneman Electric 
Co. used 275,000 feet of ELECTRUNITE Steeltubes in assorted sizes—that the many features of tiis electric resistance welded 
electrical metallic tubing show to best advantage. Steeltubes makes working in tight places almost as easy as at a shop bench. 
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You and your workmen will enjoy using 

ELECTRUNITE Steeltubes on any job — 
but it’s on the big concrete jobs that you'll 
really appreciate its case of handling. 

You'll find that backs and arms are relieved 
of aches — especially when a series of runs are 
made in one of the difficult, cramped spaces 
so frequently encountered on concrete jobs. 
You'll find that the work moves smoothly on 
schedule —that you worry less about making 
out on your bid. And when the job is ready, 
you'll find that wires pull through this mod- 
ern threadless rigid conduit easily and with- 
out trouble. 

Try ELECTRUNITE Steeltubes on your next 
job — either exposed or in concrete. Learn 
first-hand what it can do to make your jobs 


better jobs — more profitable jobs. 


Steel and Tubes. c 


CLEVELAND .... OHIO 


SUBSIDIARY: REPUBLIC STEEL CORPORATION 


en en 
"INSPECTED = ; , 
ECTRUN - Look for this label. It is found only on 
genuine ELECTRUNITE Steeltubes. 


Concrete can't seep into FLECTRUNITE Steeltubes, because the com- 
pression-type fittings are watertight. Neither can corrosion gain a 
foothold, because there are no cut threads, no vise or wrench damage 
to break the continuity of galvanizing over the entire system. At the 
right is another E. A. Koeneman Electric Co. job — 20,000 feet of 
Steeltubes in the Webster Groves, Mo., City Hall. 


Though light in weight and remarkably easy to handle, 
ELECTRUNITE ‘Steeltubes is tough and strong— 
because it's made of high-quality, open-hearth steel. 
You can run a wheelbarrow over it without damage. 


Workmen who use ELECTRUNITE Steeltubes don’t 
complain when they are faced with a multitude of 
bends of all shapes and sizes. They merely grab a roll- 
type hand bender and before long the bends are made, 
accurately and with little effort. 

















reenlee 


Cable Puller 


anchors right to the conduit through 
which the cable is to be pulled and 
and 


is easy to handle 


operate. 


simple to 


Knockout Tools 


Greenlee Punches 
and Cutters make it 
easy to enlarge holes 
in switch boxes, 


cabinets, etc. They 
form clean-cut holes 
quickly and = accu- 


rately, without ream- 
ing or filling. 





ASK FOR CATALOG NO. 
if you don't have a copy. It shows 
these tools as well as others of in- 
terest, such as Hydraulic Conduit 
and Pipe Benders, Joist Borers, Hy- 
draulic Pipe Pushers and Electricians’ 
Bits. 


GREENLEE TOOL CO. 


ROCKFORD ILLINOIS 


TIMESAVERS and PROFIT-MAKERS FOR THE CONTRACTOR 





GREENLEE TOOL CO., Rockford, Illincis 


Would like information on 


Please send Catalog No. 3/E. 


Name 

Streat 

City and State 

My Jobber is EC8-39 
RAR Aa 


3 ) 






No longer is it necessary to use 
cumbersome, heavy equipment for 
pulling in cable. The Greenlee | 


31E | 


Saves $1,800 


a Year 
In an Indiana coal mine, power was 
being lost. Just where the leak oc- 


curred was the problem for the elec- 
trical maintenance department. 

\ graphic wattmeter was connected 
in the main circuit overnight. 
The next morning the chart showed 
that power had flowed continuously dur- 
ing the when the mine was idle. 


feeder 


night 
rhen circuit switches were opened one 
at a time. 

The 
shaft. 
cuit 


loss was in the line to the main 
When the ground in this cir- 
found and removed, a 
of over $1,800 per year was stopped. 


was waste 


Placing Motor 
Starters 


In many cases the actual position of 
an electric motor is determined by the 


location of the machine or line shaft 
which is to be driven. The position 
of the motor starter is left often to the 


judgment of the electrician, perhaps 
with some suggestions from the operat- 
ing department. Whoever is responsible 
for the placement of the starting box 
is not always to be blamed for 
of the examples which can 
found in many plants and _ buildings. 

Sometimes the original position was 


many 


be 


pe oT 


the best but because of alterations which 


did not include relocating the starter, 
the conditions have changed. The 
starter may be located now in a very 


poor place. 


The sequence of disconnect switch, 
fuses circuit breaker, starter and 
motor is fixed by the code and there is 
rarely an installation which does not 
comply. It is the physical position of 
the starter and starting buttons which 
furnish a fertile field for change. 

As an example—For an exhaust fan 
installation, the starter was placed in 
full of workmen, at the 
height on the wall and about twenty 
feet from the motor. Some time later 
a partition was erected between the 
motor and the starter. The space in 
the vicinity of the latter was used as 
for special sand. No one 
thought of replacing the starter. Con- 
sequently, the operator had to climb 
the sand to get at the starter, 
and from that place he could not ob- 
the motor. Finally the starter 
was moved nearer to the motor, where 
it belonged. 


or 


view correct 


storage 


over 


serve 


In another case, where a synchronous 
motor was located in a separate house, 
the starting panel was located in such 
a way that the opening of a double 


door partially blocked access to the 
panel. To facilitate the starting opera- 
tion, one door was closed and _ nailed, 
and the other was left free to open. 


If the door which blocked the panel 
had been left to open, and if someone 
entered just 
started, an accident have 
curred. Also, if the had 
free to swing, it might have interfered 
with the operation of the breaker on 
overload. 

Another bad feature of the same in- 
stallation the fact that the em- 
ployee when operating the switches, had 
to stand directly in line with a 20-in., 


as the motor was _ being 
might 
door 


oc- 


been 


Was 





NEATLY MOUNTED STARTERS and pushbutton but they could have been better 


arranged for accessibility. Control for well pump might have been located on adjacent 


wall and nearer to pump 


at valve in lower right corner. Pushbutton above valve is for 


a fan located to right of pump. Fan and pump are not shown. 
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ch. 4-ply belt. This was a dangerous pos -| —_ 
ind tion for both the operator and _ start- 
: te ing panel in case the belt happened to 
not break. Sometime later when the plant 
“ was not in operation, the starting panel 
mn was placed on the opposite side of the 
motor house. The relocation eliminated | 
fan interference from the a vor and pro- | 
i vided a safer position for the operator 
_ when starting the motor. 
ty Considerable thought and care should 
td be given to the locating of motor start- | ——_ ae 
he ers, with a view not only for the Sener aii, cantons 
n present but to what possible changes al. saanean tele 
ions may be required in the future. The former. 
we starters should be conveniently located 
= and safety should be kept in mind at 
ab all times. 
rT, 
a Heating Cable for 
» Testing Samples 
1s An installation of electric soil-heating 
e, cable has been made at The Master | 
-h Builders Co. laboratory, Cleveland, to 
le assure accurate compressive-strength 
le tests on samples of concrete admixtures. Above: Type CFT, three- 


phase, outdoor-type, air- 
cooled, general-purpose 
transformer. 








Whenever it is desired to obtain a low-voltage supply from a higher voltage 
circuit you will find AmerTran Type “CF” Air-Cooled Transformers both eco- 
nomical and convenient to use. These moderately priced units may be installed 
wherever they are needed—either outdoors or indoors*—without the necessity 
of oil, fire-proof vaults or enclosures. All sizes are equipped with either con- 
duit fittings or a built-in junction box to facilitate installation, and both single- 
phase and polyphase types are furnished as a single unit. Available in capaci- 
ties up to 100 Kva. and for potentials up to 2400 volts, all ratings offer low 
initial investment, minimum installation and maintenance expense, and low 
operating cost. Let us send data on equipment to meet your needs. Ask for 
bulletin 1116A. 





SOIL-HEATING cable has another use. 


Here it is installed for controlling tem- * Units rated 15 Kva. and larger for indoor service only. 


perature in a room where concrete ad- 
mixtures ave cured and tested. (General 
Electric Co. photo) 


Type “CF” Applications 


a ; 1. Stepping down power cir- 3. Changing from 3 phase to 6. Insulating one circuit from 
rests must be made in a_ controlled- = Hage ad to 115/230 2 phase, or vice versa, on another. 
owe . volts for lights, small mo- a power sytsem. oe , 
atmosphere chamber. The room is kept tors or hentien elements od 4 7. Distributing power at 600 
. = : In thi & - 4, Obtaining low voltage for volts or less. 
at approximately 70 deg. F. and 100 n this way advantage may heating, welding, 32-volt : A ; 
lati -Y ‘di : Small be yy of lower power tools, special lighting, test- 8. Reducing light flicker. 
| per cent relatiy e runic ity. Small sam- — - ow-voltage loads. ing, etc. 9. Obtaining special voltages 
ples are cured in this atmosphere and | 2. Obtaining a 3-wire circuit 5. Balancing load on 3-phase to permit efficient opera- 
from a 2-wire system. systems. tion of equipment. 


tested at predetermined intervals over 
the period of a year. 


Formerly, a water bath was used to | P ‘i 
keep the samples at a constant tempera- | AMERICAN TRANSFORMER pannuens 


ture, but it proved cumbersome and 


generally unsuited to the job. The water COMPANY a 








system was replaced with five lengths manufactures transform- 

r electric “ati : . ic re | ers for every industrial, 
of electric heating cable which were} 17g Emmet S#. Newark, N. J. 4 eee 

placed about the base of the test room Se a ee 

° ‘ : a application in sizes up to 

A thermostatic bulb to automatically | 10,000 Kva and for poten- 








regulate the temperature was placed | -— tials up to 132 Kv. Other 
inside the room. Heater controls were | products: voltage regula- 
mounted outside the laboratory. Water | ee, 
sprays in the top of the test room keep | 

the humidity at the desired 100 per 
cent. 
E. W. Scripture, Jr., chief chemist Manufactured 
of the company, says: “This arrange- Since 1901 
ment gives us positive control of tem- | at Newark, N. Be 
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HANGER CLAMPS 


for Cable, Conduit 
Outlet Boxes, Fixtures 


AIR CONDITIONED — 
Adequate air space 
between pipe and 
ceiling prevents rust 
or rotting in damp 
weather. 


SLOTTED — makes _in- 
stallation simple and 
fast. Bolt and nut 
may be previously 
threaded eliminat- 
ing “3rd hand.” 





Make a standard practice of asking for 
PAINE Products on every installation and 
construction job because within each Paine 
Product is embodied exclusive design fea- 
tures, superior workmanship, and quality 
materials. 


a 


FLAT BASE 
CABLE CLAMPS 


Wide flat base with hole 
at either end for conveni- 
ent installation. An ac- 
curate snug fitting clamp 


— 


\ that gives utmost satis- 

| faction and _ trouble-free 

J service. Galvanized or 

black enamel finish. 

Choice of Paine Patented bolt slot or round 
Bolt Hole. 


IMPROVED CABLE CLAMPS 


Preferred for use on cross arms, 
poles, etc. With malleable shield, 
they may be used in brick, con- 
crete, and similar material. Gim- 
let pointed lag screw is riveted 
into the clamp base. Entire 
assembly is thoroughly galva- 
nized and quaranteed to give 
strong, secure and satisfactory 
service. Galvanized bolts furnished 
with all clamps. 





OUTLET BOX and FIXTURE HANGER 
Approved by Underwriters 
Laboratory and Hydro-Electric 
Power Commission, Canada. 
For any tile, metal, lathe 
or plaster ceiling. 11 inches 
of holding length (two 512” 








wings) slip 
thru 1 4” 
open with 


patented key that may 
be unlocked with screw 
driver if removal of 
fixture is desired. Un- 
matched for utility, ease of installation and 
rugged construction. 









Pre nee it ks 







Write today for the complete PAINE Catalog 

of Anchoring Devices for building and install 

ing, and maintenance and electrical specialties 
each an improved, guaranteed product 


The PAINE 60. “‘chicage. u.s.a: 


Eastern Warehouse & Sales: 48 Warren St., N.Y. 
ARES TREES A AR 


2961 Carroll Ave., 


~ 


peratures with the maximum of efh- 
ciency and the minimum of equipment. 
| Thus electric heat is enabling our lab- 
| oratory to make the accurate tests which 
|help us manufacture high-grade con- 
crete admixtures.” 


Work Starts and 
'Stops—When ? 


A graphic chart showing the current 
drawn by motors driving machines was 
obtained at a Milwaukee manufacturing 
|plant. A study of the chart showed 


|that 35 minutes were consumed after 





|lunch in getting up to normal opera- | 


Shut down 





Work 
stops 
ahead’ 
of time--| 











3S min. fo 
reach J 
full load 


Noon 
load - - - 




















THIS RECORD shows how labor 
may be detected. It took 30 min. 
to get going for full production after 


j 
losses 


lunch, and quitting started at 4 P.M 
instead of 4:30 P.M. 
tions. Also, although the plant closed 


at 4:30 o’clock in the afternoon, shut- 
ting down actually began at 4:00 p.m. 
and consumed half an hour. The engi- 
neer who charted these facts estimates 
that this loss of time amounted to ap- 
proximately $100 per day or $30,000 
annually. 





| Automatic Battery Charger 


| For Fire Trucks 


| Recently the problem of providing 
| facilities for charging storage batteries 
|on fire-fighting equipment trucks was 
referred to the electrical department of 
the city of Manitowoc, Wis. 


A study | 


showed that the layout must be simple | 
and fool-proof and provide for discon- | 


necting the charging supply when the 


fireman attendant pulls out the exten- | 


“DRILLED 400 HOLES 


(%" dia.) in concrete 


slabs IN 2 DAYS! 


—Writes Virginia Contractor (Name on Request) 


New Drill Goes Through Tile, 
Concrete 50%-75% Faster 
Stays Sharp Up To 50 Times Longer 


Have you tried Carboloy Masonry 
Drills—the new outstanding drill 
point for te, tile, p lain, 
etc.? You do the job faster, more 
accurately, and eliminate all noisy 
hammering or hours of monotonous 
chiseling! It's the perfect drill for 
installing expansion anchors 
quickly and easily. No ragged 
holes! No objectionable noise! 
No frequent interruptions to 
change dull drills. 

Carboloy cemented carbide 











For All 
Rotary Elec 
tric Portable 

Drills 





WRITE for 
LEAFLET 


JOBBERS: Get —a new metal harder than 
Quick-Profit the hardest steel—now makes 
ll this amazing performance 


possible. Ask your dealer 











today—or write for leaflet. 






—_e CARBOLOY COMPANY, INC. 
11135 E. &-Mile Bivd. 
DETROIT, MICH. 


CARBOLOY 


The Mark of CARDAGT 





MASONRY DRILLS 





G-E Tungar and G-E Copper Oxide 
Battery Chargers and Rectifiers are 
available in many types and sizes to 
provide dependable and economical 
power supply for practically any di- 
rect current application. G-E Copper 
Oxides have no moving parts to wear 
out. Tungar Battery Chargers are 
equipped with genuine Tungar Bulbs. 

For further information, write to 
Section KM-691, Appliance and Mer- 
chandise Department, General 
Electric Company, Bridgeport, Conn. 


GENERAL {% ELECTRIC 





Electrical Contracting, August 1939 








UMI 





t) 


or 
ry 
i 
a, 
‘eo 
y 
s 
or 
3 
d 

yt 

° 


.- se FF 8&8  @& 











sion charging plug. Furthermore, in 
case the charging extension cable was 
plugged in and the attendant forgot to 
remove it, the plug must pull out of 
the receptacle when the truck starts 
out of the firehouse. 


The accompanying connection dia- 
gram shows clearly how these condi- 
tions were met. The connecting or ex- 
tension cable to the fire truck is 
plugged into a 3-pole receptacle mounted 
on the station wall, facing crossways 
of the truck. <A second 3-pole_ re- 


ceptacle is mounted on and faces to 
the rear of the truck, so that the plug 
will pull out easily when the fire truck 
or engine starts forward. 

Material assembled to complete the 


A 





hook-up, including alternatives for in- | 




















































AL, Fused switch or 
. oa & , circuit breaker 
' 
‘a ay Wall 
Lg__ J receptacle 
Conduit ___. 
or cable 
eeeccce 7 
te = 
tT? 
AC OBC 
oto + 
t-----4 
Battary / 
charger * "oo 
Fs r/ Fd 
y —— 3-cond 
— - rubber 
' ' cable 
' q 1 
' i 
u A at 
3-pole 
Truck.. receptacle 
‘ on truck 
, ee ey 
e Batt a 
c lattery (-44 
P ai 
e Plug *T* 











CONNECTION DIAGRAM for 
charging batteries on fire trucks. Bat- 
tery charging starts when plugs “T”’ 
and “W” are inserted in receptacles. 
All circuits are opened if one or the 
other plug is pulled out, either manu- 
ally or when fire truck starts forward. 


stallations to be made by other fire de- 
partments, consisted of a suitable bat- 
tery charger, a 115-volt red pilot light, 
two 3-pole porcelain or bakelite 15- 
amp. receptacles, two 3-prong plugs, a 
6-12 volt single- or double-pole relay, 
a 3-conductor No. 12 rubber covered 
cord, a 15-amp. dead-front cutout switch 
for a.c. supply, and rubber covered 
coded wire. The wiring was installed 
in steel tubing, handy boxes and 4-in. 
outlet boxes, strictly conforming to the 
National Electrical Code. The 115- 
volt a.c. supply was fused at 6 amp. 
This particular set-up can be used to 
charge 6- or 12-volt batteries, but the 
a.c. supply must be properly fused. 
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BUNTING 








TIT, 


I. is just as easy to install a Bunting 
Electric Motor Bearing as any other 
made for that motor. But the Bunting 





Bearing stays in longer. Available from 
stock for all makes of electric motors 
from 1/50 hpto 100 hp. Write for catalog. 
The Bunting Brass & Bronze Company, 
Toledo, Ohio. . . . Warehouses in All 


Principal Cities. 


Ve, 


BRONZE BUSHINGS - BEARINGS 
PRECISION BRONZE BARS 
BABBITT METALS 


























BULLETIN 


Wagner fractional - horsepower motors are completely 
described and illustrated in 52-page Bulletin 177. It 
also contains scores of illustrations, cut-away views, 
cross-section drawings, speed-torque curves, etc. 

Wagner integral-horsepower motors are completely described 
in 70-page Bulletin 182. It also includes a complete 
discussion of the seven electrical types of squirrel-cage 
motors, totally-enclosed fan-cooled motors, explosion- 
proof, multi-speed, slip-ring and Fynn-Weichsel motors. 


Wagner single-phase and direct-current motors are fully 
described and illustrated in 18-page Bulletin 179. It 
also contains valuable information on the larger sizes 
of Wagner repulsion-start-induction motors, repulsion- 
induction and diréct-current motors. 


Every electrical contractor should have these Bulletins. 
They're FREE. Write for your copies today. 








agner Electric Corporation ~” 
6400 Plymouth Avenue, Saint Louis, Mo..US.A. 
MOTORS ® TRANSFORMERS ° FANS ° BRAKES 
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No. 605 


B-M INDENTER 








B-M 
CONNECTORS 
and 
cou PLINGS 


nectors and i ee nats the 
reason for their popularity with 
so many contractors. Just two 
squeezes on the handles of the 
B-M indenter and the B-M Con- 
nector or Coupling is securely 
fastened to the Electrical Meta:lic 
Tubing. You save enough on 
our first job to pay for the 
-M indenter. 

Our tools and methods are 
patented and we limit the license 


tools 
fittings _ 


te the installation 


ne nd 
Underwriters’ —see whol 
saler or write for further details. 


of our 





Distributed by: 
THE M. B wt USTIN co. 
Chicago, Llinois 


CLAYTON MARK & CO. 
Evanston, Illinois 
CLIFTON CONDUIT CO. 
New York City 
GENERAL ELECTRIC CO. 
Bridgeport, Connecticut 
THE STEELDUCT CO. 
Youngstown, Ohio 
ENAMELED METALS CO 

Pittsburgh, Pa. 

NATIONAL ENAMEL ING "& MFG. CO. 
Pittsburgh, Pa 
TRIANGLE CONDUIT & CABLE CO. 
Elmburst, New York City 











BRIEGEL METHOD TOOL CO. 


Not Incorporated 
GALVA, ILLINOIS 





INSTALL 


RENEWABLE FUSES 
With the femows powder-packed element 
KANTARK “ONE-TIME” FUSES 
With genuine fibre tubes (not paper) 
COLORTOP PLUG FUSES 

olor tells the size 


TRICOMATIC PLUG FUSES 
built-in thermal time-le 


1g element 
KLPLOK CLAMPS 
ock fuses end clips together 
TEST CLAMPS 
For heavy duty testing 
FUSE PULLERS 
For safe handling of fuses 


AUTOMATIC OILERS 
For motors, line shalts, etc. 


Send for your new 
Folder CPF-300 TODAY! 


TRICO FUSE MFG. CO.. MILWAUKEE, wis. 
tn Canada—IRVING SMITH LIMITED—Montreal 


FUSES 


KILOWATTS AND WASTEFUL SHUTDOWNS 


Ne 
TRICQ = 


STOP WASTED 
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The method operation is as fol- 


lows: The a.c. circuit switch is closed. 
Extension cable plugs are inserted into 
wall and truck receptacles. Current 
from the truck battery feeds back to 
relay coil which closes relay contactor 
and a.c. circuit to the tube charger. 


The charger starts immediately to 
charge the battery. If either plug is 
pulled out, the 6- or 12-volt d.c. cir- 
cuit is opened to the relay coil and the 
contactor opens the charger circuit. 

The battery may be protected against 
faulty discharge in trouble de- 
velops at the battery charger, by using 
current relay in leg “a” of 
the wiring, and running the a.c. supply 
circuit to the relay contacts. The relay 
should be, of course, the manual reset 
type so that trouble must be found be- 
fore the circuit is plugged in again and 
the a.c. circuit closed. 

In the fire department 
above installation was made, the battery 
on each truck is checked every day. 
Any battery that shows undercharge is 
ow ber in immediately, and connections 
are maintained until the electrolyte 
| tests normal, by a fully charged battery. 


case 


a reverse 


where the 


Electrically Heated 


Oil and Air 


At the Diamond Chain and Mig. Co., 
Indianapolis, Ind., chains are lubricated 
and excess oil is removed by electric 
heat. Before the chains are packed for 


SUPER-MARKET VENTILATION 


recently altered to accommodate their 


Two Albers Super-Market stores 


occupancy. 











shipment, they are immersed in a tank 
of electrically heated oil. Then, as 
the product tank, the 
blast of com- 


leaves the ex- 


is removed by a 
heated air. 

The lubrication tank is constructed of 
sheet steel, 


cess oil 
pressed, 
three inches of 


4-in. with 





CHAIN LUBRICATION before pack- 
ing for shipment. Chains are immersed 
in otl heated by strip units. Excess oil 
is removed by blasts of air, heated by 
immersion units installed in air tanks. 
(General Electric Co. photo) 


magnesia on the bottom and _ sides. 
Sixty-six strip heaters, in six 
and totalling 39 kw., are 
the bottom and walls. 
the lubricant is 


sections 
clamped to 
Temperature of 
regulated automatically 


by a thermostat. 
For supplying the heated air, two 
550-watt immersion heaters are built 


into a specially 
tank. A 
matic 
sity 


constructed cylindrical 
three-heat switch and auto- 
thermostat eliminate the 
of manual control. 


neces- 





in Cincinnati were 


Grilles placed in the ceilings. 


were 


Instead of depending on natural ventilation, Ilg power driven ventilators were mounted 


roofs. 


and enclosed on the 


Air is drawn from the 


Stores up through the attic space, and 


customers like it. 
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TRIANGLE 






























aS ay 


ATION at Painesville, Ohio 


New Plant of INDUSTRIAL RAYON CORPOR 


Mr. Contractor: 





14 acres of plant! — Windowless! — Air Conditioned! — Cost 114 millions! 

Materials had to measure up to the standards set by this plant! 

So — TRIANGLE meoterials were selected again!!! Black Enameled Conduitl! 
Rubber Covered Wire!! Varnished Cambric Cable!! 


PLAY SAFE 


Mark your specifications "Must Be Triangle" 


TRIANGLE PRODUCTS REWARD BUYERS! 


DALALAL 


Horace Harding and Queens Bivds. 


TRIANGLE CONDUIT & CABLE COMPANY, INC. aa ac tye eg 
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Answered by 
FL N. M. SQUIRES 


Chief Inspector New York Board of Fire Underwriters 


Color Code for Grounding 
“For grounding fixed and port- 


0. able equipment (2559-5260) 
reads: ‘By a grounding conductor run 
with circuit conductors in wire assem- 
blies. This conductor if covered shall 
be finished to show a green color. 
“Does this mean that a green color 
conductor shall not be used as an un- 
grounded circuit Sec. 2104— 
Multi wire branch circuit—color code 
does not mention a green color.’— 


i es: oe 


A While the present Code 

e not preclude the use of the green 
color conductors in circuit wiring, there 
has been some discussion of this and 
probably some future issue of the Code 
will reserve the green coloring for 
equipment grounding conductors which 
will then be in keeping with the present 
Code rule, which prohibits the use of a 
white color wire for other than the 
grounded circuit conductors. It will be 
well, therefore, to reserve the use of 
green colored wires for the grounding 
conductors so as to avoid confusion, 


wire? 


does 


Induction 
“If a pipe contains two wires 
© carrying current in one direc- 


tion and a third wire carrying current 
in the reverse direction, will the induc- 
tance in the pipe be the same as if only 
one wire were run through the pipe?” 


—E. R. W. 
A If the current carried over the 
e@ various wires within a conduit 
is equal in both directions, there will be 
no induction set up in the conduit: 
For instance, if we-have three wires 
within a conduit, one of which is carry- 


ing 10 amperes in one. direction and 
the other two carry each one-half of 
42 


amperes “each--or 


or 5 
any other division of 10 amperes—in 
the other direction, there will be no 
induction. 


this current, 


Yard Spans from Pole Service 
“An extensive R.E.A. project is 


4 © getting under way in our county. 


All wiring ts required to comply with 
Code. At the same time they are recom- 
mending the use, wherever possible, of a 
yard pole meter set-up, which will con- 
sist of socket meter on pole, using three 
6 entrance cable down to meter and 
back up pole, or three No. 6 wires in 
conduit may be used down and up. 
There will be no fuse or switch at 
the pole. The question arises if under 
these conditions all wires leading to va- 





PROJECT SUPERVISOR H. G. Bryan, 
of the Illinois Rural Electric Companj, 
REA Co-op with headquarters in Win- 


chester, Ill. operates.the only Rural 
Electrification Cooperative in Illinois 
with its own generating plant. All 
connected farms’ on the 1,000 miles of 
distribution line must~ pass a rigid 
electrical inspection. National Electri- 
cal Code 


2 is the minimum standard with 
additional adequacy provisions required 
under the co-op’s rules. 








rious buildings would be required to be 
of No. 6, unless separately fused at pole. 
Wires leading to house will usually be 
No. 6 to take care of range load. Those 
leading to other buildings may, in some 
cases, be as small as No. 10, where they 
supply a single branch circuit as per- 
mitted by Section 2305c. See sketch.” 
—V. W. M. 


No./0 to barn 





No.6 to house 


~-+-Meter only 


A In this case, fuse protection at 
e the pole is not provided and the 
service wires to each building from the 
pole may be different sizes, providing 
each’set is of sufficient capacity to carry 
the Toad to its building and provided, of 
course, that no service wire is smaller 
than No. 8. No. 10 service wires are 
not permitted except when supplying a 
building having but a single branch 
circuit as permitted by Section 2305c of 
the Code. But as for the jumper at 
the top of the pole, the ruling is the 
same as given in the July 1938 article. 

If the wires are run in a conduit or 
armor of magnetic material, the neutral 
must be run within the same armor as 
the other wires and the jumper would 
not be permissible. But, if the wires 
are run down the pole as open wires or 
in non-magnetic conduit, such as brass, 
or in non-steel clad service entrance 


cable, the neutral need not be carried 


down tle polé, unléss needed in the 
meter for a potential tap, but may be 
jumped across the top of the pole. Of 
course, there must be a service entrance 
switch located where the service wires 
enter each and every building. 


Bathroom Lights 


QO “Are bracket lights over lava- 
* tory with chain pulls connected 
to convenience outlets, not on switches, 
safe for bathrooms?”—N. K. McA. 


A Sections 4105 of the Code speci- 
e fies that “ungrounded metal light- 
ing fixtures, lampholders and _ recep- 
tacles shall not be installed within reach 
of bath tubs.and shower baths. Such 
fixtures shall ‘not’.be within reach of 
plumbing fixtures, steam piping or 
other grounded work of the premises” 
and the same rule specifies that “metal 
pull chains used at these locations shall 
be provided with insulating links.” 

A fine print note to section 4127 
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socially, commercially, 


politically, is the Bellevue. 
Here vital things happen, 
outstanding events are 
held —and important 


people stay. Reason- 


able rates always. 





NATIONAL 
ELECTRICAL 
CONTRACTORS 
ASSOCIATION 


October 9—10—I1 
a 


When you lunch, dine or 
stay at the BELLEVUE, 
you see the real PHILA- 
DELPHIA, a combination 
of traditional hospitality 
and the progressive 
spirit of the day. 











“BELLEVUE 
STRATFORD 


IN PHILADELPHIA 
Claude H. Bennett, General Manager 


«x 
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contains the following suggestions, 
“Fixtures made of insulating material 
and lampholders with shells of insulat- 
ing material are recommended for use 
with wiring systems that do not afford 
a ready means for grounding the ex- 
posed non-current-carrying parts of fix- 
tures and lampholders.” 

When fixtures are within reach of 
other grounded materials such as, water 
pipes, faucets or stoves and are either 
grounded or made of insulating ma- 
terials, and that any pull chains have 
insulating links, then danger of shocks 
being received by persons is not con- 
sidered likely to occur. The use of 
switch control is to be recommended. 


Grounding in Outbuildings 


QO “A question has come up in re- 
© gard to grounding in outbuild- 
ings. Is there a code rule which states 
definitely when and under what condi- 
tion an outbuilding should be grounded? 
Some tell me that when there are 35 
feet or more of wiring in a shed, garage 
or barn or other outbuilding, it requires 
a separate ground according to Code 
rules. I fail to find such a rule although 
Sec. 2536 refers to grounding of other 
buildings.” —A. C. B. 


A Evidently there is confusion 
e here between system grounding 
and equipment grounding. Sections 
2504 and 2505 together with Sections 
2533 and 2537 require that the neutral 
wire or an identified wire of interior 
wiring systems be grounded. For a.c. 
systems they must be grounded only 
at each service, except that for out- 
buildings, served by a master service 








RELICS AND HAZARDS—Ins pectors 
educational booth at Boston's Electrical 
Trade Show was well bedecked with 
antique devices and samples of dam- 


aged materials. It was sponsored by 
Eastern New England Chapter, IAEI, 
and drew a steady crowd of onlookers. 
Walter M. Carroll, inspector of wires 
from Brockton was in charge when the 
camera clicked. 





and fed by overhead lines, the neutral or 
identified wire may be grounded at the 
entrance to each outbuilding. 

Now for the equipment grounding; 
the requirement for this is found in Sec- 
tions 2511 to 2518. In Section 2512, 
we find that runs of conduit less than 25 
feet, which are free from probable con- 
tact with ground or grounded objects 
and guarded from reach of persons in 
contact with grounded surfaces, need 
not he grounded. 


Water Pipe As Conductor 
“Please advise if it ts permis- 


Q. sible to use a water pipe as a 
conductor from one building to another? 

“T have a three wire entrance 110-220 
volt neutral, grounded to city water 
pipe in main building and at transformer 
station. This entrance is fused with 60- 
amp. fuses. I have an outside building 
about 400 feet from the main building to 
be wired through the light meter in the 
main building, and the water is piped 
from the main building to the outside 
building. 

“Can I run two wires from the main 
building to the outside building and tap 
to the water pipe for a 110-220 volt 
circuit in the outside building?”— 
L. M, J. 


A The answer plainly is “NO.” 
e The National Electrical Code 
does not recognize the use of water 
pipes or other piping as a neutral con- 
ductor. It will be necessary to provide 
a neutral conductor for the outside 
building. 


Testing for Polarity 
“After wiring several farms, our 


0. helper installed the fixtures after 
which one of the utility company men 
came along and proceeded to test all 
individual lamp sockets finding a few 
reversed polarities here and there. We 
were told that such must be corrected 
before the customer could be served. 
Is this good common sense? Is such a 
test required? Does it come under 
Inspectors’ rule?”—A.L.V.A. 


This most certainly is a good 
common sense rule and comes 
under the Inspector’s jurisdiction. 
This is especially so as it is a preventa- 
tive of personal injuries as well as of 
fire hazards. 

Article 200 of the Code requires that 
all interior wiring systems shall have 
an identified grounded wire and Section 
2004 requires that this wire, if run to 
a lampholder, shall be connected to the 
screw shell. Any Inspector or company 
would be very foolish not to enforce 
strict compliance with this rule. 
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THEY. ALL AGREE 


ON RACO e ALL-STEEL e PRODUCTS 


Architects, contractors, electricians 
and builders have all placed their 
stamp of approval on RACO e ALIL- 
STEEL®PRODUCTS. In winning this 
nation-wide acceptance, these prod- 
ucts have proved their efficiency in 
meeting modern wiring requirements 
economically. They present many ad- 
vantages in the steadily increasing 
rural and urban modernization mar- 
kets as well as on new jobs. 


Competent engineers have developed 
RACO ¢ ALL-STEEL ¢ PRODUCTS 
—keeping pace with the changes in 
wiring trends and in building into 
their products features that increase 


efficiency and comply with local con- 
ditions and requirements. These im- 
provements are important to every- 
one in the building and electrical 
industries, for they help save time 
and increase income. 


Behind the switch boxes, outlet boxes, 
cutout boxes, cabinets, fuse cabs and 
conduit fittings, which bear the fam- 
ous RACO and ALL-STEEL trade- 
marks, are more than forty years of 
experience—your assurance of con- 
tinued quality and dependability. 
Write for a copy of the RACO®*ALL- 
STEEL*®PRODUCTS Catalog—there 


is no obligation. 
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Distributed Nationally by 


ALL-STEEL-EQUIP COMPANY, INCORPORATED 


108 GRIFFITH AVE. 


e AURORA, ILLINOIS 


Factories: South Bend, Indiana °* Aurora, Illinois 


RACO-ALL-STEEL +> PRODUCTS £ 


SWITCH BOXES <¢ 
CABINETS - 


OUTLET BOXES - 
FUSE CABS - 


CUTOUT BOXES 


CONDUIT FITTINGS 





A few of the products in 


the complete 


RACO* ALL- 


STEEL ¢ PRODUCTS line: 


RACO e ALL-STEEL 





























OLD WORK 
SWITCH BOX 
for mounting in 
a rewiring or 
modernization 
job. 


RACO e ALL-STEEL 


“PRI-OUTS” 


the Switch Box 
and Outlet Box 
lines. 


RACO e ALL-STEEL 





eae 











old or new 
work. The 
Switch Bex you 
need is in the 
Raco * All-Steel 
Line. 


RBACO e ALL-STEEL 











Ae os 





“HI-LO” 
BARRIERS 
for the separa- 
tion of differing 

voltages. 


RACO e ALL-STEEL 


hPa | 


UTILITY or 
HANDY BOXES 
fer surface wir- 
ing—old or new 
work. 


RACO e ALL-STEEL 














EXTERNAL 


fer Outlet 
Boxes. Any type 
of Raco * Aill- 
Steel Octagon 


Box will be furnished with Ex- 
ternal Mounting Ears on special 


order. 

























DISPLAY 
SIGNS 


The space over theatre lobby door- 
ways is a good space to bulletin com- 
ing attractions. This space may be ef- 
fectively used with a simple ledge or 


cove to light the upper wall against 











Beeveateo 2 
TAL OR Z 


CRINKLEO _ 
ALUMINUM 






CORRUGATED 
METAL 





ALL LETTERS MAY BE CHANGEABLE 











THEATRE SIGNS—Simple construc- 
tion for cove and high box signs. 


which cut-out silhouette letters and de- 
signs may be shown. But the light-box 
or recessed cavity is perhaps of greater 


value because of its adaptability to 
various installation conditions rhe 
sketches show several practical ar- 


rangements of lamps with reference to 
cavity form and method of mounting 


changeable letter copv. 


46 


The ticket booth is another valuable 
location for attention-compelling 
play. It is the theatre’s first direct point 
of contact with the public. Luminous 
panels built into the sides of the booth 
are particularly effective in attracting 
attention, if maintained at a high bright- 
ness. They serve as a ready-made back- 
ground for silhouette copy, permanent 
or changeable, giving prices or further 
details of the performance. 


dis- 


QUANTITY VS. QUALITY 
IN LIGHTING 


The quantity of light required for a 
task depends upon the work being done, 
the degree of accuracy, the fineness of 
the detail to be observed, the color and 
reflectivity of the work. In a _ broad 
sense, the efficiency of a lighting sys- 
tem is to be judged by the seeing ability 


which is obtainable, not simply the 
footcandles which are secured from a 
given watts per square foot. Here is 


visual proof of this fact. 





















































LESS LIGHT—BETTER SIGHT— 

Demonstration of importance of quality 

of light. Half the intensity here makes 
plainer reading. 


The top picture shows a micrometer 
lighted to a level of 200 footcandles 
from a concentrating type source. Re- 
flected glare makes it practically im- 
possible to read the scale. The lower 
picture the same micrometer 
lighted to 100 footcandles by a source 
of large area and low brightness. The 
ease with which the markings on the 
barrel can be seen, even though the 
quantity of light is half that provided 
in the first instance indicates the ex- 
treme important of “quality” in lighting. 


shows 








LOW CEILING TRICK—The Woolworth Store in Milwaukee had an 8 to 10 ft. 
ceiling problem. They found the answer in special Curtis fixtures designed for thé 


bay corners alongside by air ducts. 


Four horizontal openings and downlighting lenses 


give glareless light. 
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DAY-BRITE came rixrures 
A Ginture for 


SURFACE FIXTURES 





For 18’, 24’, 36" and 48" Fluorescent Lamps 








For one, two and three rows of lamps — 18”, 24”, 36” and 48” size. These 
fixtures are available as single units as shown above and in continuous 
lengths. Finished in polished chromium and complete with sockets and 
auxiliaries, wired ready for installation. 


For Bathrooms and Dressing Rooms — One-light 

fixtures have excellent applications over or on each 
side of bathroom or dressing room 
mirrors. They can be furnished with 
switch and convenience receptacle 
as shown at left. 


Mitered Corner Blocks — For use 
in connection with these fixtures to form various designs, 
in squares, oblongs, angles, etc., are shown at right. 


These fixtures are avail- 
able in one and two lamp 
units for 18”, 24”, 36” and 
48” lamps. Their shape 
will permit grouping in 
various unusual designs 
for decorative effects. 


WRITE TODAY .... for your copy of Day-Brite >a 


5 firevte 
Fluorescent Catalog No. 110. It fully describes the vase8 
complete line of fixtures for Fluorescent lamps. 


DAY-BRITE FIXTURES ARE AVAILABLE THROUGH ALL LEADING SUPPLY HOUSES 


bay Brite DAY-BRITE LIGHTING, INC. 


5421 Bulwer Ave. St. Louis, Missouri 
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Going Back To The Job 


Costs You Money @ Business 


Eliminate this by installing control 


equipment that is made to stand the 
gaff and to render trouble free serv- 


ice day in and day out 


+'2" 





© 

. a 

~ “we 

= © 

® + 
. 
‘4 
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are made to be installed and forgot- 
ten due to the particular care taken 
to insure minimum wear of SAUTER 
clock movements (the most important 
factor in accurate and unfailing auto- 
matic operation of time switches) 
Write for new, revealing 
time switch information today 


Ike RAW CRAMER COMPANY Jr 


CONNECTICUT 


CENTERBROOK 


Switches 


"Astronomic” Dial 


A TYPE FOR EVERY APPLICATION 





WHERE HEAT I$ 
A PROBLEM \ 


Use Deltabeston 
Wires and Cables 


THE PIONEER OF 
ASBESTOS-INSULATED 





WIRES AND CABLES 


G-E Deltabeston asbestos-insulated wires 
and cables are particularly designed for all 
applications where resistance to heat, acids, 
gas fumes, oil, corrosion or abrasion is im- 
portant. The line includes asbestos-insulated 
power cable, boiler room wire, control ca- 
ble, switchboard wire, rheostat wire, mag- 
met wire, etc. Deltaglass glass-insulated 
magnet wire is also available. 


For further information, see the nearest 
G-E Merchandise Distributor or Graybar 
Electric Company, or write to Section KM- 
691, Appliance and Merchandise Depart- 
ment, General Electric Company, Bridge- 
port, Connecticut. 


GENERAL ‘i ELECTRIC 


FLUORESCENT 
LAMP FIXTURES 


This new unit gives you more 
installation opportunities 


Where soft daylight is desirable, this 
new fixture fits in perfectly for installa- 
tions such as printing shops for proof- 
reading and typesetting, in matching 
colors, or inspecting metallic parts of 
varying degrees of brightness. 

The basic unit shown can be made to 
fill many individual requirements. Two 
or more basic units can be joined where 
a high lighting intensity is desired. 
Where a sectional line fixture is wanted 
interchangeable end sections may be 
used with basic unit. Units have alumi- 
num bronze finish and alzac aluminum 
reflectors. Let us send you bulletins giv- 
ing installation and construction details. 


ELECTRICAL MANUFACTURING CO. 
1840 W. 14th ST., CHICAGO, ILL. 
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LIGHTING A 
MACHINE SHOP 


This machine shop is temporarily 
equipped with two different general 
lighting systems; a Glassteel Diffuser 
installation and the new Silvered Bowl 
Diffuser unit. Actually, the Silvered 
Bowl system delivers more light on the 
working plane than the Glassteel Dif- 
fuser installation, is easier maintained, 
and less glaring when viewed from 


GLASSTEEL DIFFUSER gives lower 
surface brightness, softer shadows on 
the work and less reflected glare. 





| wide angles. However, at some angles 
| the Glassteel Diffuser has a lower sur- 
| face brightness than the Silvered Bowl 
| unit, also shadows on the work plane 
are softer and reflected glare reduced. 

Supplementary lighting units are also 
used in this machine shop. The- ynits 
|are equipped with 60-watt nee tel 
| provide approximately 250 footcandles 
over restricted areas where the seeing 
task is critical. 





SOUTHERN STREAMLINES — One 
of the first large installations in the 
south of “Zeon” fluorescent gas tubing 
will provide illumination for this new 
gasoline station in Miami Beach, Flor- 
ida. Located near the Miami Beach end 
of the busy Fifth Street causeway to 
Miami, amidst a group of brightly 
lighted competitors, this station's linear 
light sources show up in sharp contrast. 
Wiring for this station was installed by 
the B & W Electric Company. 
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Why Is Youngstown The 
Largest Manufacturer Of 





Conduit In America? - 





You men who buy and use Buck- 
eye Conduit know the answer! You 
know it in terms of fast installation 
and uniform performance when 
working a series of bends 
with the hickey. You know what 
no back lash means to a man try- 
ing hard fora neatjob. You know 

what time and money are saved 

when threads come clean on the 

first cut and need no chasing. But 

doyouknow why Youngstown Con- 
duit does all these things? 


The answer lies in control -- of a 
THE YOUNGSTOWN SHEET AND TUBE COMPANY 
YOUNGSTOWN, OHIO 


General Offices 
Ask your distributor for Youngstown Conduit 
Tin Plate - Bars - . 


Sheets - Plates - 


Rods 


specialty. We make hundreds of 
tons of conduit, but we treat it as 
the particular product it should be. 
The ore is especially selected at our 
own mines. Processing is as care- 
ful as for the most difficult alloys. 

Inspection at every possible point 
in our mills gives you the perform- 

ance on the job that you know you 

cancount on with BuckeyeConduit. 


Buy Youngstown Buckeye Con- 
duit -- to make faster time, to keep 
up schedules, to make more money 


on your contracts 


Tie Plates and Spikes 


Manufacturers of Carbon and Alloy Steels 
Pipe and Tubular Products 


Wire - Nails 

















ROTOMETER 
TROUBLE 


Rotometer crystals always. manage to 
break at the most-inconvenient time. 
Your jeweler’ean replace the glass with 
an unbreakable flexible material like 
celluloid at a about 50 cents 
and will eliminate these annoying. ac- 


cost of 

















ROTOMETER HOOK inside the 
drawer keeps this fragile 
handy and safe. 


desk 


tastrument 


cidents. These “unbreakable” crystals 
scratch quite easily but with a little 
extra care their life may be prolonged 
indefinitely. When not in use hang 
the rotometer on a hook at the side of 
the dlesk 


drawer. 


drafting table or inside a 


WHEN 
INTERRUPTED 


When interrupted in the middle of 
running off the branch circuit conduit 
or counting duplex receptacles the 
estimator can usually find where he left 
off by his check marks. But the roto- 
meter reading or talley-meter count may 


50 


accidentally or carelessly 
changed or reset by someone else dur- 
ing the estimator’s absence. 

To guard against this, sweep a circle 
with the checking pencil on. the plan, 
jot down the meter reading and the 
material being measured or counted and 
lay the meter in the center of the circle. 
This serves as a warning to others not 
to disturb the instrument and a re- 
minder to the estimator that the figure 
has not been recorded on the estimate 
sheet. 


have been 


FARM WIRING 
PRICES 


Much discussion among estimators 
these days concerns the cost of farm 
wiring on rural cooperative lines. Few 
big town contractors have gone into 
this field and few rural electricians 
have conducted any time studies of this 
type of work. 

However, the following farm wiring 
data is typical of Middlewestern proj- 


Agee? Le A ELC 





RURAL WIRING specialist Charles 
Purdum, (right) Purdum Electric Store, 
Macomb, Illinois, cooperates with REA 
promotion by setting up display boards 
and explaining the advantages of qual- 
ity in material to all comers. 

When folks ask advice on how to do 
their own wiring he tells them, but he 
all the technical terms he can 
crowd in and carefully points out how 
expensive it is going to be for them 
if the inspector turns down the job. He 

usually gets the wiring order. 


nses 











ects. It is taken from an_ Illinois 
experience. The unit price includes 
material and labor for the complete 
installation. 


Approved W. P. Service Cable—Service 
Entrances 

2 #8-15’ cable, 30 amp fused—2 branch 
circuits—$8.00. 

3 #8-15’ cable, 30 amp fused—4 branch 
circuits—$12.00. 

3 #6-15’ cable, 60 amp. fused—Range 
and 4 branch circuits—$16.50. 

3 #6-15’ cable, 60 amp multibreaker— 

4 branch circuits—$19.00. 

(25 cents for each additional ft. of cable) 


Outbuilding Services 
2 #10 and smaller—$2.50. 


Yard Pole Meter Loops 
A W G—$13.50. 
A W G—$15.00. 
A W G —$18.00. 


. 


3 #6 

3 #4 

3 #2 

House Wiring—Non-Metallic Sheathed 
Cable 


Ceiling and side wall outlets, inside 
and out—$1.75. 

Switch outlet, s.p. 
$2.00. 

Switch outlet, 3 way switch and plate— 
$2.35. 

Duplex receptacles and plate—$1.85. 

Electric range outlets with 20’ cable— 
$8.50. 

Bell transformer and bell—$4.50. 


switch and plate— 


Outbuilding Wiring—Non-Metallic 
Sheathed Cable 

Light outlets—$1.80. 
Surface type switch outlets—$1.75. 
Convenience outlets—$1.75. 
Hay mow light—$3.50. 
Yard light and switch, 2-3 way—$7.95. 
Yard light and switch s.p.—$4.95. 
Water pump outlets—$4.00. 


Portable utility motor outlets 1 hp. 
20’ cable—$3.50. 

Portable utility motor outlets 3 hp. 
20’ cable—$4.00. 

Portable utility motor outlets 5 hp. 
20’ cable—$5.00. 

Stationary motor outlets 1 hp. 20’ 
cable—$5.00. 

Stationary motor outlets 3 hp. 20° 
cable—$5.50. 

Stationary motor outlets 5 hp. 20’ 


cable—$6.50. 


Outside Wiring—Weather Proof Wire 
#10 w.p. wire in place per ft—.03. 
#8 w.p. wire in place per ft—.04. 
#6 w.p. wire in place per ft—.05. 
#4 w.p. wire in place per ft—.08. 
Estimating at cost price on each job 
and adding a mark-up is not generally 
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WHEN YOU INSTALL A SANGAMO TIME-SWITCH 


Actuated by a cam, the “on” and “off” 
operations of an astronomic time- 
switch can vary automatically each 
day in accordance with actual sunset 
and sunrise time. To test the accuracy 
of this cam, each and every Sangamo 
Astronomic Time-Switch is placed in 
a specially developed machine which 
makes a graphic chart of the sunset 


SANGAMO ELECTRIC COMPAN 
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Form KAZ Astronomie Time-Switeh 


and sunrise curve (illustrated on 
insert). This is but one of a series of 
inspections all Sangamo Astronomic 
Time-Switches must pass—your guar- 
antee that you sell for profit, which 
will not have to be shared by the 
necessity of service calls later, when 
you decide on a Sangamo Switch for 
your next installation. 


SPRINGFIELD 
ILLINOIS 

















with MARR 


Perfect Joint 
CONNECTORS 


Approved by Underwriters 
SEND FOR FREE SAMPLE 


Tus RATTAN MANOCFACTOAING Cd. 


552 STATS STREET 
NEW HAVEN, CONN., U. 8. A. 








GENBRAL SALES AGENTS HATHEWAY AND CO. 
220 CHURCH STREET, NEW YORK, N. ¥., U. 8. A. 














MINERALLAC HANGER 





Conduit 34”—2!/.” 
Cable to 2!/,” (with Bushings) 


Cadmium and Everdur 
MINERALLAC JIFFY CLIP 





Sizes from .250” O.D. Tubing 
to 11/4” conduit. 


See your Jobber 


New York City Office 
Theodore B. Dally 
50 Church Street 


MINERALLAC ELECTRIC CO. 
25 N. Peoria St.. CHICAGO 
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practiced on rural work. Estimators 
use a retail price schedule like the above 
for everything but very unusual jobs. 
The prices represent material, labor at | 
50 cents an hr. plus a mark-up varying | 
from 20 to 25 per cent. 

Basic parts of the wiring such as 
minimum service, ceiling, switch and 
receptacle outlets have the thinner 
margin. Extra capacity service, range | 
outlets and out-building wiring have} 
a somewhat larger spread. 





| 
VERTICAL | 
SCALES 


On layouts involving ordinary ceil- | 
ing heights, skilled estimators frequently | 
accumulate the vertical stubs to switches 
and plug receptacles by over-running | 
the outlet symbol a distance equivalent 
to the stub. For greater accuracy on 








2nd floor 








PTL LSet s se 


/st floor 

















VERTICAL CONDUIT scale sketches 
on blueprint with wall outlet heights 
marked to scale is an accurate and con- 
venient rotometer run for measuring 
vertical stubs. 


standard ceiling heights and conveni- | 
ence on unusual vertical dimensions, 
draw a line with the checking pencil at | 
the side of the plan and mark in the} 
wall outlet heights to scale. Instead of 


over-running the outlet the rotometer 
can be shifted over to this line and 
the vertical runs accurately measured. 
It takes no longer to make the run and 
in the end it may amount to a lot of 
wire and pipe. 














Profit by USING 
EL 1 N LS 


Dependable Porcelain 


OUTLET BOXES 





maki 
a true quality one. Send ter batteting” 





ILLINOIS ELECTRIC PORCELAIN CO. 


MACOMB, ILL. 














CHOOSE G-E 


WIRING DEVICES 





The Line Is Complete— 
Lampholders, Convenience Outlets, 
Attachment Plugs, Fuses, Cutouts, 

Switches, Etc, 


You will find every sort of wiring 
device you may need in the G-E line. 
These devices are designed for easy 
installation and for long dependable 
service. Their quality is uniformly high. 

For further information, see the 
nearest G-E Merchandise Distributor 
or write to Section KM-691, Appli- 
ance and Merchandise Dept., General 
Electric Company, Bridgeport, Conn. 


GENERAL “% ELECTRIC 
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EW heights in the art of illumination 
have been attained at the Golden 

Gate International Exposition. First to be 
perceived by the visitor, and perhaps last 
to be forgotten, are the novel lighting 
effects. These are dependent upon electri- 
cal energy—energy carried to the Island by 
Amarine non-leaded submarine cables, laid 
beneath the waters of San Francisco bay. 
Each cable is composed of three 
stranded copper conductors, insulated with 
Amarine-40 rubber compound for service 
at 11,000 volts. Armored with heavily gal- 
vanized steel wires, it has an outer diame- 
ter of more than 4 inches and weighs 18 





AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago 


through AMARINE Non-Leaded 
Submarine Cables 





pounds per foot. Each conductor of the 
shore end is shielded with tinned copper 
tape. A thin layer of semi-conducting ma- 
terial, applied between rubber insulation 
and copper tape and in intimate contact 
with both, assures positive and permanent 
shielding. 

The new cables, installed 
in 1938, lie not far from two 
other Amarine non-leaded 
submarine cables that were 
installed in the same bay 
16 years ago, and which are 
still in good condition and 
giving satisfactory service. 








and New York 
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PARKWAY CABLES 





Columbia Steel Company, San Francisco. Pacific Coast Distributors 








United States Steel Products Company, New York, Export Distributors 


UNITED STATES STEEL 
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placing Mr. Eastman; and S. G. Hibben, 
director of applied lighting, Westinghouse 
Lamp Division, Westinghouse Electric & 
Manufacturing Company, replacing J. F. 
O'Brien. 


ILLINOIS-WISCONSIN INSPECTORS 
FOR TWO CODE CHANGES 


Wisconsin and Illinois chapters, Inter- 
national Association of Electrical Inspec- 
tors meeting at Delavan Lake, Wisconsin, 
on June 29-30. discussed EEI proposals 
for changes in the National Electric Code. 

Speakers found several points of general 
agreement. Arguments were devoted 


COUNCIL OF INDUSTRIAL NEW AIW COMMITTEEMEN principally toward limiting the application 


; of the proposals. This was in sharp con- 
RELATIONS RESUMES The National Adequate Wiring Bureau trast to the previous inclination to reject 


. 2 ; , ; announces the appointment of these new the entire group of light and power group 
Action by the Executive Committee members to its Executive and Plan Com- proposals. 


of the National Electrical Contractors  mittees: In a committee report for the Hlinois- 
Association at its recent Hot Springs On the Executive Committee, H. E. Chapter, Dave Talbot expressed the com- 
meeting re-established NECA’s spon- Dexter, vice president, Central Hudson mittee’s opinion that thin walled insula- 
sorship of the Council for Industrial Gas & Electric Corp., replaces M.. E. von and bare neutral be approved but 

Skinner, R. H. Fite, Jr., Ebasco Services, limited to existing raceways in existing 
Inc., replaces C. A. Eastman; and Ralph buildings, providing that all conductors of 





Relations. The Council will shortly re- 
sume its activities as a court of arbi- 


Neumuller, executive vice president, Elec- the circuit are replaced. A. J. McGivern 
tration for the electrical construction trical & Gas Association, Inc., New York, speaking for the electrical wholesalers 
industry. replaces George R. Conover. suggested the approval of thin walled in- 

As before, the Council will operate Appointees to the Plan Committee are  sulation wire in existing buildings and 


under the chairmanship of Louis K. G. W. Hart, Ebasco Services, Inc., re- trial installations of bare neutral. 
Comstock, chairman of the board of  - --—-- —— --~ —- — 

L. K. Comstock & Company of New 
York. Its membership will be appointed 
by NECA to represent the employer 
and by the International Brotherhood 
of Electrical Workers to represent the 
employees. The membership of the 
Council who will sit as a court has 
not yet been announced. 

The Council operated over a period 
of twelve years from 1920 to 1932. 
From 1920 to 1930 it was sponsored 
in behalf of the employers by NECA, 
but at that time NECA discontinued 
its labor section and withdrew from 
all activities concerning labor rela- 
tions, and therefore its sponsorship of 
the Council ceased. The Electrical 
Guild thereupon became sponsor for 
the Council, but it continued only two 
vears before the dissolution of the 
Guild. Thereupon, the Council, lacking 
industry sponsorship became inactive. 
During the period of its operation, 
however, the electrical construction in- 
dustry was free from strikes. 

The constituent membership of 
NECA, represented in the NECA La- 
bor Relations Committee now numbers 
more than a thousand electrical con- 
tractors, all employers of IBEW jour- 
neymen and helpers. Approximately 
300 contractors have joined NECA 
since the new Labor Relations Com- 
mittee was established last year, under 
the chairmanship of FE. C. Carlson of 
Youngstown. 














"You go on home—l'm staying for the fight." 
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and here’s why... 


these New Type “MO” COLT MULTI-BREAKERS are 
the very latest thing in circuit breaker design. They 
are rugged in construction . . . designed for today’s 
small home, farm and industrial requirements. They 
provide circuit protection that is entirely automatic 
. . . absolutely safe. They are inexpensive to buy . . . 
easy to install. Flush or surface cabinets with 
Paty igper sn Sn tenis Gates Grounded or Insulated Neutral. 15, 20 or 25 ampere 
Type “MO”. Unit lation with Grounded capacities. Overall size is only 6Ye" high by 4” wide. 


attached. Neutral. 
SEND RIGHT NOW FOR COMPLETE DESCRIPTIVE CIRCULAR 

















MANUF A k A 4 " \ 


ELECTRICAL PRODUCTS 


COLT'S PATENT FIRE ARMS MFG. CO., HARTFORD, CONN. 
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George Andrae of Milwaukee speaking 
for the contractors, expressed approval of 
thin walled insulated wire for existing 
buildings but opposed bare neutral in any 
form. All speakers insisted that in no 
case should these recommendations be ap- 
plied to new buildings or major alteration 
jobs where existing methods of wiring are 
economically feasible. 

Henry J. Morton of the Association of 
Edison Illuminating Companies outlined 
the position of the light and power groups 
in backing the proposals. He explained 
that the intent of the proposals was to 
open up work in existing structures. 


REGIONAL A/W 
CONFERENCES COMING 


San Francisco will hold a regional 
conference on adequate wiring on Au- 
gust 17 and 18. The National Ade- 
quate Wiring Bureau announces that 
subsequent conferences will be held in 
the southeast, southwest, the middle 
Atlantic east-north-central 


and sec- 
tions. 
The purpose is to give the local 


A/W Bureaus of each region an op- 
portunity to experiences. 
Topics to be discussed will embrace— 
how to organize local wiring promo- 
tion, including home shows, special 
displays, publicity, radio broadcasting 


exchange 





BIG GUNS—C. J. Cannon of Nimmo 
tlectric Co., Detroit, and J]. M. Pilmer 
of Electrical Engineering and Construc- 
tion Co., Des Moines, the newly elected 
president of NISA, lingered after the 
meeting and here's what the prowling 
photographer perpetrated. 
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and other advertising ; effective certifi- 
cation procedure; local field work; ap- 
proaching the builder and architect; 
solving problems of rewiring ; and how 
to make the program profitable to con- 
tractors and other industry branches. 


NEWS ABOUT 
NECA 


The mid-summer meeting of the NECA 
Executive Committee was held at Hot 
Springs, Va., during the week of July 10th. 

Representatives of the Edison Electric 
Institute—E. A. Brand, chairman of the 
EEI Wiring Committee, O. K. Coleman, 
of the American Gas & Electric Company 
and Henry J. Morton of the EEI, staff— 
explained the purpose of the EEI pro- 
posals for changes in the national Elec- 
trical Code as seeking to open up new 
markets through the removal of physical 
and economic obstacles. They stated that 
the major group of the EEI proposals are 
directed to the re-wiring markets and 
not to the new wiring field. 

It was the opinion of the executive com- 
mittee that any standards of wiring which 
are allowed for old buildings can not be 
kept out of new buildings. NECA is op- 
posed to the use of bare (uninsulated) 
neutral conductors. The committee be- 
lieves that the new developments of thin 
wall insulation will meet all practical 
requirements for increased capacity in 
existing conduit installations, without the 
lowering of standards of protection to life 
and property assured by the fully insulated 
wiring system. 

But the executive committee held that 
NECA should get back of any sound pro- 
posals which will open up new markets, 
promote added wiring business and prevent 
the diverting of the contractors’ business 
to other channels, and that the re-wiring 
of existing buildings holds the major op- 
portunity today. It was the concensus of 
opinion that this conference with the rep- 
resentatives of the Edison Electric Insti- 
tute emphasized the need for groups of the 
industry getting together and considering 
the best interests of each group before any 
one group goes out to promote a program 
that may disregard or attack the interests 
of another group. 


Attack on Building Industry 


The Executive Committee voted to pro- 
test to the Temporary National Economic 
Committee the unsupported charges which 
have been made by Thurman Arnold, of 
the Anti-Trust Division of the Department 
of Justice, in his announcement of a drive 
against all branches of the industry. This 
breaks down public confidence and retards 
the greatly needed national building pro- 
gram. The Executive Committee offered 
to the TNEC its full cooperation in deter- 
mining the true facts in the electrical con- 
tracting branch of the building industry. 


Secretaries’ Conference 


It was decided to provide facilities at 
the National Convention in October so 











electrical 
maintenance eagineer of Armour Auxili- 
aries, Inc., and President of the Chicago 


LIVE-WIRE Ed W/néler, 


Electrical Maintenance Engineers di- 
vision of the Chicage Electrical Asso- 
ciation acted as Master of Ceremonies 
in the organization's annual dinner- 
dance in Chicago 





that secretaries and managers of local 
chapters and associations attending the 
convention may meet together in confer- 
ences during the convention. 


San Francisco Chapter 


Former President Clyde L. Chamblin of 
San Francisco, a guest of the Executive 
Committee at the meeting, presented 100 
applications for new memberships from the 
San Francisco’ Electrical Contractors 
Association. This completes the member- 
ship in NECA for the 118 members of his 
local association. The San Francisco 
Chapter becomes the largest local chapter 
in number of members in the country. 


Resigns as Vice President 


Ralph M. Walker, Vice President of 
NECA, tendered his resignation as vice- 
president and as a member of the various 
committees on which he has served, due to 
the changed condition in the structure of 
his company which has withdrawn from 
the contracting business and is now en- 
gaged only in manufacturing. Mr. Walk- 
er’s resignation was accepted by the Ex- 
ecutive Committee with utmost regret and 
the recording of their deep appreciation 
for his great service to the industry. 


Labor Relations Committee 


Preceding the three days meeting of the 
NECA Executive Committee the Labor 
Relations Committee held two days of con- 
ferences. D. W. Tracy, International 
President of the IBEW, met with them 
for one day. 


“BASIC FACTORS OF 
ADEQUATE WIRING’’ 


The Wiring Committee of the Edison 
Electric Institute has just issued a book- 
let-—“Basic Factors of Adequate Wiring.” 
In its covering letter to power companies, 
EEI says—“Inadequacy in wiring and the 
cost of correcting it has become one of 
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HERE ARE 


some oF YooRPROOPECT S 


For Automatic Electric Interior Telephone Systems 





Business houses, industrial plants, institutions, 
public buildings, residences—all these and many 
others make up your market for Automatic Elec- 
tric private interior telephone systems. Such pros- 
pects—conscious of the time-saving and step- 
saving advantages of fast interior communication 
—are ready to buy—or are already buying. Get 
your share of this profitable business. Sell Auto- 
matic Electric private telephone systems. We'll 
help you. 


Automatic Electric, originators of the automatic 
telephone, has been making both public and 
private systems for fifty years. We show here 
four of the many types of private systems avail- 
able. Our field representative in your territory 
will be pleased to supply you with literature, 
prices and discounts as well as to work with you 
on particular jobs. Telephone him for full informa- 
tion. 


Automatic Electric Intercommunicating Systems 


are designed for private service. They cannot 
be connected with the public telephone system. 






AUTOMATIC: 


PRIVATE 


Distributed by: 


Sales and Service Offices in Principal Cities a 
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— ELECTRIC 


INTERIOR TELEPHONE SYSTEMS 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY, 1033 West Van Buren Street, Chicago, Illinois 


SERV-U-FONES 


Attractively priced com- 
mon-talking systems in ca- 
pacities of two to ten 
stations. Conveniently 
packaged, simple to in- 
om. Operate from dry 
cells. 


AUTO-COMS 


Deluxe intercom. systems 
providing selective talking 
and selective signaling ser- 
vice for a maximum of ten 
stations, and up to five 
connections at one time. 
No switchboard needed. 


INTERCOMS 


Common-talking, selective- 
ringing systems in capaci- 
ties of two to eleven sta- 
tions. Beautifully designed 
and durably constructed 
for long, faithful service. 
Operate from dry cells or 
battery eliminators. 


P-A-X's 


Private Automatic Ex- 
change systems, available 
in all capacities. Use 
standard automatic tele- 
phones and provide for a 
variety of special com- 
munication services. 


In Canada: Canadian Telephones & Supplies, Limited, Toronto 


















The easiest way to get 
ahead ix: electricity — 


through the other man’s 
experience as found in books 





Whatever “getting ahead” means to you 
as an individual, there is no principle so 
important as backing up your brain with 
the other man’s experience. Why spend 
time and effort to find out what has al- 
ready been learned and put down for all 
to see in books? Here, for instance, are 
all the results of a rich experience in 
every stage of wiring, installation and 
contracting work gathered and set down 
for you in 


Terrell Croft's 


AMERICAN 
ELECTRICIANS’ 
LIBRARY 


(6 volumes — over 2,000 pages — fully illustrated) 


In six really magnificent volumes this library 
gives the most thorough, more complete and 
easiest-to-understand treatment of the more 
specialized phases of electrical practice in 
print today. 


“How” and “why” for Maintenance Men 


The books show the best ways to make instal- 
lations for every type of conduit wiring job— 
they tell how to handle every kind of lighting 
and switch problem—they give tips on short- 
cuts for saving time on routine jobs—they 
show the quickest and surest methods of 
locating and remedying circuit troubles. Alter- 
nating current armature winding, electrical 
machinery control diagrams and machinery 
erection are some of the things covered in 
detail. 


Diagrams 
In all, these books contain more than 1,000 
clear, easy to follow diagrams, with wiring in- 
structions written in simple language. It is 
unnecessary to tell you how valuable is this 
one feature alone. 


Small monthly payments 


You may examine these books for 10 days 
by sending the coupon below, filled out. In 
addition, if you decide to keep the books you 
have the privilege of paying for them in easy 
monthly installments while you use the books. 
Make sure you are not passing up your best 
bet for getting ahead. Mail the coupon today 


EXAMINATION COUPON 


McGraw-Hill Book Co., Ine. 

330 W. 42nd St., New York, N. Y. 

Send me Croft’s American Electricians’ Library, 6 vol 
umes, for 10 days’ free examination. [If I find the 
books satisfactory, I will send you $1.50 in 10 days 
and $2.00 a month until $17.50 has been paid. Other 
wise I will return the books postpaid. 





Signature 


PRE, cocccccccccccccocsccgnececscoceessess E.C. 8- » 
(Books only.) 


sent on approval in U. 8. and Canada 
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our major load building problems. After 
several years of research and discussion, 
the Wiring Committee is ready to offer a 
practical solution.” 

The booklet is interestingly written and 
well illustrated. It urges— 


1. Rapid use of the new wiring mate- 
rials and methods that have been 
developed. 

2. More aggressive promotion of ade- 
quate wiring: 

It makes the points that— 

3. Load building is seriously handicap- 
ped by lack of copper capacity. 

4. Fuse failures on customers’ 
are increasing very rapidly. 

5. Operating costs are increased because 
it is necessary constantly to replace fuses 
for customers. 

6. Undersized copper introduces low 
voltage with all its undesirable features. 

7. Customers suffer inconvenience and 
dissatisfaction. 

The committee says that “more emphasis 
should be placed on greater proportions of 
copper compared with insulation and 
mechanical protection,” and analyzes the 
copper content of six approved wiring sys- 
tems. It reports that surveys show 25 
outlets in average houses wired in conduit, 
whereas 45 outlets are found when armored 
cable or non-metallic sheath cable is used. 
The cities surveyed are not named. 

Covered neutral wiring, with load cent- 
ers, is recommended for house wiring. 
For commercial buildings, they advocate 
the use of wires with thin wall insulation, 
the larger utilization of the space within 
conduits, increased continuous current- 
carrying capacity for conductors, and an 
uninsulated common neutral return wire. 

The committee urges that wiring educa- 
tion within the industry be undertaken on 
a much increased scale. Two further 
booklets are coming, one to be called— 
“Covered Neutral Cable Helps Sell Ade- 
quate House Wiring,” and the other— 
“Commercial Building Rewiring Market.” 


circuits 


PACIFIC COAST 
PROMOTION PLAN 


The Pacific Coast Electrical Bureau, 
Northern Division has been reorganized 
as a trade promotional agency, eventually 
to serve all Northern California. It will 
operate as an autonomous, self-governing 
local organization rather than a state-wide 
organization as in the past. The initial 
effort will be directed at commercial, in- 
dustrial and residential lighting and wir- 
ing. George W. Barker is manager. 


MINNESOTA STATE BOARD GROWS 


The Minnesota State Board of Elec- 
tricity announced the appointment of an 
additional field representative. A. Ever- 
ling former contractor of New Ulm, will 





take over the Southwestern Minnesota 
territory. Other field representatives are; 
Charles Turner, Southeastern Minnesota; 
W. H. Hackett, Twin Cities and Central 
area; Roy Nelson, Northern area. 

The Minnesota State Board of Elec- 
tricity supervises electrical contractor 
licensing and state electrical inspection. 


PHILADELPHIA EXHIBITION 
ASSURED 


Advance reports on the coming NECA 
convention in Philadelphia, Oct. 9-12, dis- 
close that a large exhibit of manufactured 
products will be featured. To date 75 
percent of the exhibit space has been sold. 

The Electrical Constructors of Philadel- 
phia, Inc. will be the hosts at the Bellevue- 
Stratford Hotel. W. Edward Frazer, 
chairman of the exhibition, promises an 
interesting convention program. And as 
a further inducement they offer the New 
York World’s Fair. 


COMING MEETINGS 


Illuminating Engineering Society — Annual 
ane, San Franciece, Calif., August 


International Association of Electrical In- 
spectors—Northwestern and Southwestern 
Sections Joint meeting, Empire Hotel, San 
Francisco, Calif., August 14-16; Western 
Section, Hamilton, Ont., Sept. 11-15; South- 
ern Section, Asheville, N. C., Sept. ew 
Eastern Section, Providence, R + Oct. 


National Electrical Contractors Association— 
Annual Convention, Bellevue-Stratford Ho- 
tel, Philadelphia, Pa., Oct. 9-12. 


National Electrical Manufacturers Associa- 
tion—Annual Conference, Palmer House. 
Chicago, Oct. 23-27. 


ADEQUATE WIRING PROGRESS 


St. Louis—The Adequate Wiring Bureau 
in St. Louis has set up a continuing plan 
of adequate wiring promotion aimed at 
the new home field. It will enlist the 
cooperation of architects, financing agen- 
cies and the building industry, through 
the recently organized “Supervised Home 
Service Construction”, set up by members 
of the St. Louis Chapter of the A.LA., a 
dozen responsible banks, trust companies, 
saving and loan associations, and other 
financing agencies, and the manufacturers 
of building equipment and materials. This 
will assure the buyer a well-designed home, 
soundly financed, properly constructed of 
good materials, inspected during construc- 
tion. The Union Electric Company has 
taken a substantial membership in the 
organization on condition that the plans 
for every home include adequate wiring. 

The local wiring promotion will include 
direct mail to prospective homebuilders, 
cooperative advertising with builders and 
extensive use of the National Adequate 
Wiring Bureau’s materials. It will oper- 
ate through an office and field organization. 

The Bureau will be supervised by the 
St. Louis Electrical Board of Trade. 


Baltimore—Some 20,000 school children 
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have been shown the advantage of adequate 
wiring in the home through the adequate 
wiring cabinet designed by the Consoli- 
dated Gas Electric Light & Power Com- 
pany. It has been on display during the 
past two months in the Junior and Senior 
High Schools in that city. The exhibit 
visited fifteen schools and remained from 
two to four days in each. In most schools, 
it was utilized by the Science Classes and 
for general exhibition purposes. In some 
of the schools, it was part of the school 
exhibit open to the public. 
Philadelphia—Sponsored by The Electric 
Association of Philadelphia, an effective 
adequate wiring exhibit was displayed at 
the premier showing of television at the 
Franklin Institute. The exhibit was open 
for approximately one month. Qualified 
attendants were on hand at all times 
More than 50,000 persons attended. 


MINNESOTANS MEET 
AT ALEXANDRIA 


The 12th annual summer conference of 
the Minnesota electrical associations at 
Alexandria, July 22 and 23, brought to- 
gether more than 150 electrical men. 

The meeting opened as usual with a 
Board of Directors conference headed by 
Louis Gordon, Secretary Manager Wm. A 
Ritt reported an apprentice indenture 
plan being organized by the State Indus- 
trial Commission. The Minnesota Electri- 
cal Council is cooperating. 

At the Sunday afternoon conference 
under Ed Karst of Fergus Falls, A. H. 
Kessler, of the North Central Associated 
Electrical Industries outlined a plan 
whereby retailers trade associations will 
promote better lighting. Lighting layouts 
for merchants will be prepared at a cen- 
tral office. 

Proposed changes in the National Elec- 
trical Code affecting farm wiring, service 
clearances, mounting of moisture proof 
equipment and non-metallic boxes were 
presented by Glenn Rowell, Electrical 
Engineer of the Fire Underwriters Inspec- 
tion Bureau. 

Geo. R. Jones and George Garney of 
the State Board of Electricity held a ques- 
tion and answer session on state law prob- 
lems, and interpretations. They reported 
that it is now possible to get a state 
inspector to any part of the state within 
five hours. 

The winter meeting of the Association 
will be held in St. Paul in February. 


MANUFACTURERS NEWS 


Goodrich Electric Co. of Chicago has 
appointed G. A. Fischer as manufac- 
turer’s sales agent, covering Indiana and 
Western Kentucky. Mr. Fischer is 
located at 608 Majestic Buiiding, 47 S. 
Pennsylvania St., Indianapolis, Ind. 





Westinghouse Electric & Manufacturing 
Co. announces the appointment of H. C. 
McDaniel to the commercial engineering 
staff of the Lamp Division. He was 
formerly a lighting specialist for Middle 








For new and rewiring jobs 


ROME CABLE 
BUILDING WIRE 


We manufacture code, intermediate, 30°/, 
and super aging. 


All approved by the Underwriters Laboratories, Inc. 
N.E.C.S. 


Flame and moisture resistant. 
Slick finish for quick and easy pulling. 
Long aging rubber. 
Uniformly small diameters. 
Clean—easy stripping. 
Eight clear distinct colors. 


SALES OFFICES 


ec 5 9” o 





eve 3. Bost Los Angeies 





finger tips grips the lamp tightly and makes for much easier 





STOP this 


with a MCGILL 
Adaptable Lamp Changer 


Thousands of persons are killed or permanently 
injured each year in accidents while doing ordi- 
nary things. Climbing ladders to change lamps is 
a hazardous and needless task. A McGILL Lamp 
Changer will do the trick without risk or danger 
to workmen. At the same time it reduces the costs 
for workmen’s compensation insur- 

ance, and loss of time due to per- 
sonal injury. 





GO for 
Safety 


Simplicity of construction 
and ease of operation of 
the McGILL Lamp 
Changer may be likened 
to the human hand. The 
coll spring around the 


and quicker changing of lamp bulbs. A flexible joint is fur- 
nished for the smaller size lamp changer so that, by pulling 
the cord, the head is adjusted te any angle. This facilitates 
removal or insertion of lamps in sockets in almost any position. 
Steel or aluminum pole sections 5% feet long are available, and 
fasten together with a locking arrangement to make poles any 


length up to 30 feet. 
Order Today 





MCGILL MANUFACTURING COMPANY 
Box No. 670, VALPARAISO, IND. 


West and Pacific Coast public utility 
companies. 
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General Electric Changes 


H. L. Andrews, vice president of the 
General Electric Co., has taken charge of 
the appliance and merchandise department 
with headquarters in Bridgeport. He was 
formerly head of the Company’s trans- 
portation activities. Mr. Andrews has 
been with G.E. for 29 years and has had 
a wide range of experience in engineering, 





H. L. ANDREWS, vice president of 
G.E., now heads the appliance and 
merchandise department. 


manufacturing and sales departments. Mr. 
Andrews will now be responsible for the 
Company's activities in the major and 
trafic appliances as well as construction 
materials. 

The General Electric Vapor Lamp Co. 
of Hoboken, N. J. has been merged with 


the Incandescent Lamp Department of 
General Electric. Because of this change, 
the Incandescent Lamp Department will 


hereafter be known as the Lamp Depart- 
ment of the General Electric Co. 


Cutler-Hammer, Inc. of Milwaukee has 


announced the appointment of B. M. 
Horter as general sales manager. He 
has been with Cutler-Hammer for 18 


years. Mr. Horter was manager of the 
Resale Sales Dept. 


Allis-Chalmers Mfg. Co. has combined 
its Phoenix, Ariz. and El Paso, Texas 
branch offices, into one district to be 
known as the El Paso District. J. B. 
Cooper, manager of the Phoenix Branch 
has retired and O. F. Metz becomes dis- 
trict manager of the combined new 
territory with offices at El Paso. H. H. 
Roth of Phoenix has been transferred to 
El Paso. 
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Electric Associates has just been organ- 
ized to provide representation through- 
out the Rocky Mountain and Pacific 
Coast territory for the Reliance Electric 
and Engineering Co., and the Clark 
Controller Co. of Cleveland, Ohio and 
the Electric Machinery Manufacturing 
Co. of Minneapolis, Minn. The main 
office of the group for the Pacific North- 
west will be at 73 Hawthorne Blvd., 
S.E., Portland, Oregon. L. F. Newton 
will be in charge. 


Arrow-Hart & Hegeman Electric Co. 
has opened a new office and warehouse 
in Chicago. It is located at 155 West 
Monroe St. R. L. Wildauer is the man- 
ager of this branch. 


American Engineering Co. of Philadel- 
phia has announced the appointment of 
A. C. Cooper Sales Co., 200 E. 42d 
Street, New York City, as sales repre- 
sentatives for metropolitan New York, 
Long Island and Northern New Jersey. 


T. B. Wood’s Sons Co. has appointed 
the Arnold Electric Co., Arlington, 
Virginia, as one of its distributors. 

Also the Hartley-Rose Belting Co. 
has been appointed to serve as its fac- 
tory branch in Pittsburgh. 


Ajax Flexible Coupling Co. of West- 
field, N. Y. has appointed the Urquhart 
Service Co., 1501 Wynkoop St., Denver, 
Colo. and 417 Dooley Block, Salt Lake 
City, Utah, as sales representatives. 


G.E. Lamp Department 


Promotions 


The lamp department of General Elec- 
tric Co., Nela Park, Cleveland, announces 
the promotion of four sales _ division 
executives. 

L. R. Wilson, who for the past three 
years served as assistant manager of South 
Pacific Division, Los Angeles, becomes 
manager of North Pacific Division at 
Portland, Oregon. 

Harold A. Olson, who for more than 
two years has served as manager of North 
Pacific Division, Portland, Oregon, leaves 
this division to become assistant manager 
of Atlantic Division, New York City. 

R. B. Oliver, assistant to the manager of 
Atlantic Division, New York City, has 
been put in charge of all national and syn- 
dicated accounts originating in the New 
York area. 

W. H. Robinson, Jr. is promoted to 
the assistant managership of South Pacific 
Division, the post left vacant by Mr. 
Wilson. 











This Maintenance Clicks 


Albany, New York, has some 30 schools, 
and one electrical contractor, Felix Hanzel, 
handles the electrical maintenance in all 
but three large high schools. The Henzel 
Electric Company’s crews keep costs down 
by knowing each school’s problems thor- 
oughly. As a result, the average order 
runs from one to three hours labor. This 
has been going on for fifteen years, so 
the school board must be satisfied with 
contractor maintenance. 





OAKS FROM ACORNS—Volltage 
tests and lighting efficiency checkups 
strike pay dirt in the adequate com- 
mercial wiring field for the J. J]. Dono- 
hue Electric Co. of Worcester, Mass. 
Mr. Donohue recently sold this 600 to 
1,200-amp. service changeover to a 
local department store on the strength 
of these tests. He tests the voltage in 
the customer's presence, and then dem- 
onstrates the effect of correct voltage 
for lighting with boosters. Where volt- 
age is low, the booster transformer is 
switched into the circuit. This method 
of showing how lighting effects are im- 
proved provides a strong argument for 
rewiring under-coppered systems. 





Wants Fewer Wire Sizes 


A recommendation that wire sizes num- 
bers 14, 10, 6, 3, 2 and 200,000 cm be 
eliminated from ordinary wiring practice 
was made by the Committee on New Ma- 
terials, Devices and Wiring Methods of 
the Kentucky Chapter, International As- 
sociation of Electrical Inspectors in a re- 
cent report to the Western Section. 

The committee suggests that this elimina- 
tion will help reduce stock items and do 
away with wire sizes that are unneces- 
sary. The report also states that the com- 
mittee is convinced that the bare neutral 
system of wiring makes for a safe, simple, 
and economical wiring system, and urges 
the Western Section of the ILA.E.I. to 
sponsor its adoption. 
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He Makes It Pay 


House wiring along North Carolina 
REA lines has become a specialty with 
Goodrum and Sons of Lexington, N. C. 
It is a family organization. J. F. Goodrum 
runs the shop, Mrs. Goodrum the office 
while the two sons and three more wire- 
men do the installing. Their standard 
price is $5 for a one circuit service with 
not longer than 15 ft. of cable. Outlets in 
the house are $1.85 each. Farm buildings 
are wired time and material. Yet Good- 
rum has competitors who quote $1.50 an 
outlet. He wonders why. 


Charter Member 


The contracting firm of Hewitt & War- 
den of Newburgh, N. Y., displays with 
pride the first license issued in that city. 
An enlargement of Electrician’s License 
No. 1, mounted on a back-board is hung in 
the firm’s window. 


Counterfeit Detector 


Bank tellers report that counterfeit cur- 
rency can be detected with amazing ease 
under daylight fluorescent lamps, accord- 
ing to Russ Hawkins of the Hawkins 
Electric Company of Springfield, Illinois. 
Several trial installations for bank screen 
lighting show good prospect for landing 
orders for complete installations. 


Sign Service Precaution 


Up New Hampshire way the cold 
weather makes gas tubing rather risky 
to handle on sign service calls. So when 
R. J. Sanborn of A. L. Franks & Co., 
in Manchester, takes a sign service order, 
tubing is handled at the owner’s risk. 








INDUSTRY DECENTRALIZATION 


is raising new problems in motor shop 


management says Al French of the 

French-Gerleman Electric Company of 

St. Louis, Mo. Metropolitan motor 

shops must be set up to operate over 

wide geographic areas and still give the 

customer service of high quality with 
reasonable speed. 
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BRANCHING OUT—I: is news when 
contractors buy a wholesale business. 
In Oakland, Calit., two electrical con- 
tractors, Frank E. Boyd (seated left) 
and Walter D. Vance (standing), re- 
cently bought the Gilson Electrical Sup- 
ply Co., oldest and one of the largest 
wholesale concerns in the East Bay dis- 
trict. Both men are known widely to 
the trade for their successful operation 
of Pacific Electric Motor Company, an 
electrical engineering and contracting 
organization. In the picture Henry I. 
England, former owner, is signing the 
sales agreement. 








Qualified Part-time Inspections 


Contractors in smaller cities want good 
inspection, but revenues are often too small 
to justify a qualified man being retained 
on full time. In Pawtucket, R. IL. this 
situation was overcome by having the local 
power company’s service inspector depu- 
tized to represent the city on a part-time 
basis. Since this work runs parallel in 
duties, it is possible to have a_ well 
qualified person handle inspections at rea- 
sonable cost to all parties concerned. 





Motor Service Dragnet 


Some folks look up the motor makers| 
name when trouble hits their equipment, 
instead of the telephone listing of their 
local shop. So the Electric Motor Sales 
and Service Co. of Albany, N. Y., goes 
after motor service both ways. The com- 
pany lists its address and telephone num-| 
ber in the classified directory for three! 
makes of motors it has been authorized 
to service. 


Why Records Pay 


The contractor’s job records often pro-| 
vide important safeguards, reports Arnold| 
Kleiner of Newark, N. J. A lady sued her 
apartment house landlord for head injuries 
sustained from a falling fixture globe. It 
seems that the owner’s liability and that 
of the electrical contractor depended on 
how long the fixture had been installed 
before the accident. Kleiner’s work rec- 
ord, showing that the exact date and time 
of day of installing the fixture was three 














months before the accident occurred, 
cleared the issue. This owner appreciated 
having a systematic contractor do his 
work. 


300 Series 


TIME SWITCHES 
Single Pole—Single Throw 


Now Only 
573-99! 





Proven 100% Efficient for 
controlling ;— 
Illuminated Signs 
Store and Window Lights 
Stokers—Oil Burners 
Attic Fans—Blowers 
Pumps—Motors—Etc. 


The Paragon 300 Series Time Switches 
have demonstrated, in thousands of 
installations of all kinds, their un- 
equalled performance;:— 

No Repairs No Breakdowns 

No Failures No Servicing 
And they are the simplest. the easi- 
est, and the lowest cost to install. 


The 300 Series is a typical Paragon 
high quality Instrument at a price 
now lower than makeshift devices. 


ASK YOUR ELECTRICAL 
SUPPLY HOUSE 


For a Paragon #301 for $13.00 
List, or get Bulletin 3965E for 
full specifications. 


PARAGON ELECTRIC CO. 


37 W. Van Buren St., Chicago, Ill. 
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Junction Box 


A new junction box, Catalog No. 629, 
for feeding “Plug-In” strip with any type 
of wiring material. Fits on any type of 
standard switch box or cover. Roughed 
into place in advance, it provides adjust- 
ment to assure proper alignment with 
“Plug-In” strip. Made for three types of 
“Plug-In” strip, concealed flush, baseboard 
cap and chair rail. National Electric 
Products Corp., Fulton Bldg., Pittsburgh, 


Pa. 


e* bs 


NATIONAL ELECTRIC JUNCTION BOX 


Silvered Bow! Diffuser 


RLM standard silver bowl diffuser de- 
signed for use with 300 or 500 watt sil- 
vered bowl lamps. Recommended for 
general lighting of low bay areas in 
machine shops, assembly departments, 
metal working shops, printing shops, tex- 
tile mills and similar locations. Consists 
of a dome shaped porcelain-enameled re- 
flector, an inner aluminum reflector and a 
socket assembly. Supplied either with 
Locklite hoods for both conduit and 4 inch 
outlet box mounting or as a one-piece unit 
for conduit mounting. Westinghouse Elec- 


tric & Mfg. Co., East Pittsburgh, Pa. 


| 


WESTINGHOUSE SILVERED BOWL DIFFUSER 
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BEAVER PIPE & BOLT MACHINE 


Pipe & Bolt Machine 


Model C portable pipe and bolt machine 
is designed for bench or stand use. Gears 
are enclosed. Large driving gear operates 
in a bath of oil, reducing friction, heat, 
noise and wear. Has conventional type 
geared chuck, which grips pipe from %-in. 
to 2-in. and bolts from 2-in. up. Two men 
can work at same time—one threading, the 
other bending or making up fittings. Motor 
has 4 h.p. nominal rating. Choice of either 
110 or 220 volt motor, reversible at switch. 
Beaver Pipe Tools, Warren, Ohio. 


EAGLE JUMBO CONNECTOR 


Connector 


A jumbo rubber cord connector for port- 
able lights, saws, floor scrapers, pumps and 
portable motor driven machines. Some of 
the features are—a half inch cord hole 
to permit heavy cable; two-screw fasten- 
ing for rigid and permanent assembly; 
fibre disc with ample clearance to facili- 
tate wiring; brass washers inserted in 
body screwholes for additional reinforce- 
ment and live rubber. Eagle Electric 
Mfg. Co., Inc., 59 Hall St. Brooklyn, 
N. Y. 


G. E. WEATHERPROOF LAMPHOLDER 


Weatherproof Lampholders 


A new small, all-rubber weatherproof 
lampholder has been developed. It is trim, 
neat in appearance and convenient to use. 
All-rubber jacket is equipped with a 
shadeholder groove, and tinned screw shell 
is enclosed in jacket so that it can neither 
turn nor come loose. There are no rivets 
to loosen and no pitch or cement to crack. 
Six-inch rubber leads supply current di- 
rectly to shell and center. Terminal con- 
tacts are locked in rubber jacket and stay 
in place. General Electric Co., Bridge- 
port, Conn. 


Portable Undercutter 


Portable mica undercutter No. 62 under- 
cuts horizontal commutators up to 30-in. 
dia., flat commutators up to ll-in. dia. 
Motor is 110 volt Universal dic. or 25 to 
75 cycle a.c. Spindle can be replaced by 
unscrewing plate off gear case; pull gear 
out and replace spindle with new one. No 
flexible shafts. Hullhorst Micro Tool 
Co., Smead Ave., Toledo, Ohio. | 


A complete line of steel electrodes 
known as “McKay Certified Stainless 
Electrodes.” Each package contains certi- 
fication of weld deposit analysis rather 
than wire analysis. Features are instant 
contact upon restriking arc, ease of slag 
removal, spatter free within practical 
limits, smooth bead with weld contour and 
all alloys contained in core wire. McKay 
Company, York, Pa. 


McKAY STAINLESS ELECTRODES 
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his Teletalk System Was Sold 
t a PROFIT... and so was the 
nstallation Material and Labor! 


Below: Model 212-A with an- 
nunciator feature. In addition 
to communication with Model 
110 at left, also permits 
communication with ten other 
stations 
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Above: Model 110 connected in system 
with Model 212-A shown at right—permits 
communication with eight cther stations 
WEBSTER -— 
enables contractors to make 
C1e@la a Profit in Three Ways! 
REG. U.S. PAT. OFFICE WW 
vo 
On every type of installation, the contractor handling _installations: offices, stores, homes, industrial plants, 
Teletalk adds a profitable bill of materials and labor _institutions. Because it has many features attractive 
les to his initial profit on a Teletalk system. to users, Teletalk is easy to sell. It is extensively ad- 
SS . ° ® 
ti- A partial list of materials required on a Teletalk job vertised, one has met with wide ananpame. Sales 
nd includes junction boxes, switch covers, electrical helps designed for your use are available. 
as metallic tubing, EMT box connectors, interior tele- § Write for complete details, now, and on your next 
ad phone and insulated stranded wire. job—profit Three Ways with Teletalk! 4 
ay 








“Where Quality is o 


Labor is a sizable item, as well. 


--Most-of the business offices and industrial plants you 


are now dealing with are excellent prospects for 
Teletalk. Teletalk is the modern method of amplified 
inter-communication. It is adaptable to all types of 


Licensed by Electrical Research Products, Inc. under U. S. Patents of 
American Telephone and Telegraph Company and Western Electric 
Company, Incorporated 


WEBSTER ELECTRIC COMPANY, RACINE, WISCONSIN, U.S.A. 
Export Dept.: 100 Varick St., New York 
Cable Address: “ARLAB,” New York 















SEE FOR YOURSELF 


How wires are wedged fast— 
gripped completely around 
in the V-BOTTOM wire 


opening of 


ILSCO 

























SOLDERLESS LUGS 


Learn how fast you can 
make strong, neat solderless 
connections . . . with just 
your wrench, screw driver or 
pliers. 


SEE ONE IN ACTION! 


Write for Free sample—or 
better still, ask your Elec- 
trical Jobber for one. 


DEPT. EC 


lisco Copper Tube & Products, Inc. 


5629 Madison Road, Cincinnati, Ohio 






























USE G-E 
BUILDING WIRE 


for Uniform 


Dependability 


G-E Building Wire can always be 
depended on. It is carefully manu- 
factured for uniform high quality 
and enduring service. It is easy strip- 
ping, clean stripping and easy pull- 
ing. Diameters are uniformly small. 
Different colored braids make cir- 
cuit testing easy. Uniform flame-re- 
tarding and moisture-resisting finish. 
Marked for quick identification. 


For further information see the 
nearest G-E Merchandise Distribu- 
tor or write to Section KM-691, Ap- 
pliance and Merchandise Depart- 
ment, General Electric Company, 
Bridgeport, Connecticut. 


GENERAL ‘%) ELECTRIC 











[FROM PAGE 62] 


Attic Ventilators 


These fans, called “Ventilattic” are for 
use in homes, stores, clubs, theatres and 
hotels. Fan is portable, equipped with 
grills for safety, housed in a cabinet treated 
with sound absorbing material. Has auto- 
matic belt tension device. Motor is equip- 
ped with thermal overload protection. 
Units are furnished in three sizes, 30-in., 
36-in. and 42-in., with capacities varying 
from 5,500 CFM to 11,000 CFM. Peer- 


less Electric Co., Warren, Ohio. 











PEERLESS “VENTILATTIC” FAN 





SQUARE D MULTI-BREAKER 


Circuit Breaker 


A new low-cost unit has been added to 
the Square D line of Multi-breakers for 
use in the small home, farm, small store 
and shop. This circuit breaker combines 
switching and over current protection. It 
will provide small homes or cottages with 
a service or load center for lighting and 
appliances, on the farm it can be used with 
grinders, milking machines, utility tools 
and in other locations where a disconnect- 
ing switch and over current protection is 
needed. In gasoline stations and small 
shops and stores it will replace more bulky 
30 ampere ac. type D general purpose 
safety switches. 

Designated as type MO, it is available 
in 15, 20 and 25 ampere sizes for 115/230- 
volt single and two pole applications. The 
unit is 6$-in. high, 4-in. wide and 2%-in. 
deep and adapted to flush or surface 
mounting. No live parts exposed. Factory 


calibrated and sealed, it will interrupt cir- 
cuit under same overload conditions but 
will not open circuit during brief periods 
of high inrush current encountered in start- 
ing motors. Square D Company, 6060 
Rivard St., Detroit, Mich. 





STERLING SQUIRREL CAGE MOTOR 


Motors 


A new line of small motors developed 
to simplify certain machine designs requir- 
ing frequent reversals in direction of rota- 
tion. Frame, shaft and bearings are of 
sturdy design. Stator windings are 
micabestos insulated. Rotor is high resis- 
tance. Stator and rotor windings are 
cooled with continuous forced ventilation 
by small auxiliary motor and squirrel cage 
fan at one end of motor. Available in a 
number of sizes and speeds up to 10 h.p. 
Sterling Electric Motors, Inc., Telegraph 
Road at Atlantic Blvd, Los Angeles, 
Calif. 


Ventilating Fan 


A ventilating fan designed for installa 
tion in steel casements. Has 10-in. fan 
blades that move air at rate of 600 c.f.m. 
Protective wire guard between motor and 
fan blades. Frame of steel, equipped with 
weather-proof shutters, operated from in- 
side by latch cord to switch. Fan is 
equipped with totally enclosed motor. 
Occupies a window space two lights wide 
by one light high. Standard size panel of 
fan is 173-in. wide by 11¥-in. high. Signal 
Electric Mfg. Co., Menominee, Mich. 





SIGNAL VENTILATING FAN 
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TRUMBULL “125” FLEX-A-POWER 


Distribution System 


No. “125” has been added to this line 
of Flex-A-Power, which is part of its 
feeder distribution systems. It is small in 
size and designed for use in small factories, 
work shops and garages where there are 
few machines, short runs and compara- 
tively light connected load requirements. 
It comes in 10-ft. units and can be hung 
in position with special types of hangers. 
Available in 125 amp. capacity, in 2 and 3 
pole construction for 575 volts or -less. 
Connections to machines can be made by 
plugging in with “124” Flex-A-Plugs at 
any point on 12-inch centers. Also avail- 
able in ratings—30 amp., 2 or 3 pole, 250 
volt; convertible 30-60 amp., 2 or 3 pole, 
250 and 575 volts. Trumbull Electric 
Mfg. Co., Plainville, Conn. 

















S & W DELAY-O-LITE SWITCH 


Switch 


A safety device for home owners is an 
adjustable toggle switch which permits 
light to stay on from 20 to 69 seconds after 
switch is snapped off. It is called the 
Delay-O-Lite and has been approved by 
the Underwriters Laboratories. It will fit 
standard switch boxes and resembles the 
ordinary wall type toggle switch. S & W 
Mfg. Co., Downey, California. 
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Fish Tape Reel 


A new fish tape reel and puller designed 
to fit into an electrician’s tool kit. Known 
as “Junior No. O”, it combines three tools 
in one—a fish tape, a reel and a puller. It 
is 84-in. in diameter, less than ?-in. wide 
and weighs 30 ounces, including 50 feet of 
4-in. x 0.60-in. tape. Reel makes it possi- 
ble to pull wire through conduit in one 
operation. Eliminates breakage. Prevents 
tape from springing over the job touching 
live wires, causing accidents. Ideal 
Commutator Dresser Co., 1041 Park Ave., 
Sycamore, III. 





IDEAL FISH TAPE REEL 


Tamres Fuses 


Three new Tamres tamper-resisting plug 
fuses are now available with capacities of 
15, 20, 25 or 30 amperes. Two adapters 
are available—regular or with a locking 
spring. Adapters are same diameter as 
Tamres fuse and screw into fuseholder 
ahead of fuse, If fuse is removed, adapter 
remains permanently secured in cutout and 
resists any tampering. Fuses can be used 
as an ordinary standard plug fuse without 
an adapter or as a tamper-resisting plug 
fuse with an adapter. General Electric 
Co., Bridgeport, Conn. 








G. E. TAMRES FUSE 





OHMITE TAP SWITCH 


Tap Switch 


Model 412-40 ampere tap switch is one 
of a new series of high amperage heavy- 
duty rotary multi-point § selector tap 
switches. Provides a practical answer to 
circuit switching requirements for battery 
chargers, X-ray and diathermy equipment, 
tapped transformers, radio transmitters, 
arc welders, spot welders, ventilating fans, 
motor controls. Rated for 240 volt a.c. 
non-inductive circuit. It is 4-in. in diam- 
eter and equipped with maximum of 12 
contacts. All-enclosed; all-porcelain con- 
struction ; silver-to-silver contact; low con- 
tact resistance; simple, positive, cam and 
roller snap-action; back-of-panel moun- 
ting. Ohmite Manufacturing Co., 4835 
Flournoy St., Chicago. 








RELIANCE SPEED DRIVE 


Adjustable-Speed Drive 


An all-electric, a.c., small adjustable- 
speed drive has been developed. Consists 
of control unit and adjustable-speed motor, 
applied directly to machine to be driven. 
Speed control unit has been designed for 
use on three-phase, 60 cycle, 220, 440, and 
550 volt a.c. circuits. Driving motor is a 
Reliance Type T. Can be supplied in a 
variety of types, including enclosed fan- 
cooled, splash-proof and explosion-proof. 
Gear motors may also be used. Motor 
can be started and stopped without inter- 
fering with speed setting. Quick stopping 
is obtained by regenerative braking. Re- 
liance Electric & Engineering Co., Cleve- 
land, Ohio. 
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Roof Ventilator 


A new ventilator for installation on flat 
roofs designed to exhaust hot air from 
houses and stores. Exhaust fan is en- 
closed in weather-proof pent house of 
galvanized iron, with new automatic ver- 
tical shutter. Unit can be flashed to roof 
slab, with flanges provided for this purpose. 
Available in three sizes having capacities 
of 7500, 11500 and 16500 CFM. Viking 
Air Conditioning Corp., Main and Center 
Sts., N.W., Cleveland, Ohio. 





VIKING ROOF VENTILATOR 


Control Stations 


A new line of standard duty, Bulletin 
800, push-button control stations are avail- 
able in single-button and double-button 
types. Enclosure consists of reinforced 
bakelite cover mounted on die-cast frame. 
A conduit opening is provided at one end 
of die-cast frame. Mechanism is of unit 
type construction, which can be removed 
from frame. Double break, silver contacts 
are located in recessed chambers. A latch 
device can be provided for padlocking 
“Stop” button in its open position. Avail- 
able in both horizontal and_ vertical 
arrangements. Maximum d.c. rating of 1 
ampere, 115 volt; 0.5 ampere, 230 volt; 
0.25 ampere, 550 volt. Maximum azc. 
rating 3 ampere, 110~-220-440-550 volt. 
Allen-Bradley Co., 1311 S. First St. Mil- 
waukee, Wis. 





ALLEN-BRADLEY CONTROL STATION 
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IPCO PORTABLE HAND LAMP 


Portable Lamp 


An insulated portable hand lamp recom- 
mended for many operations in electric 
generating plants and sub-stations, garages, 
battery rooms, steamships, railroad shops, 
telephone exchanges and all types of work 
and electrical inspection where a metal 
lamp guard constitutes a hazard. It is 
non-conductive. Eliminates shocks, short 
circuits to equipment. Takes standard or 
mill type lamps up to 60 watt. It is 
waterproof and heat resistant. Industrial 
Products Company, 800 W. Somerset St., 
Philadelphia, Pa. 


TRICO FUSE 
LEVEL OILER 





Oiler 


A new line of visible automatic constant 
level oilers, with unbreakable reservoirs 
and adjustment oil level features. Auto- 
matically maintains proper oil level in 
ring or ball bearings, gear and pump 
housings. One filling sufficient to lubricate 
a bearing three months or longer. Reser- 
voir attached to lower casting by threaded 
spout, and removable for cleaning and re- 
filling. Made in one, two, four and eight 
ounce capacities with all bottles inter- 
changeable. Two styles for standard 
surge and high surge levels have side out- 
lets only and also side and bottom outlets 


for bottom connection or for draining 
purposes. Trico Fuse Mfg. Co., Milwau- 
kee, Wis. 


Motor Starter 


A new De-ion motor starter designed 
to control loom motors in the textile in- 
dustry. Includes latest type toggle switch 
and a motor watchman for overload pro- 
tection. A pre-formed bi-metallic disc 
trips contact. No thermal link to renew. 
Inverse time limit thermal overload pro- 
vides time for starting and for heavy peak 
loads, yet fully protects motor. Line- 
starter has trip-free handle, which indi- 
cates all three positions of “on,” “off,” and 
“tripped.” Front operation allows recess- 
ing in machinery or close banking. Other 
features are quick make and break, rust 
resisting parts, double break silver con- 
tacts, conduit knockouts in all sides and 
back. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 





WESTINGHOUSE MOTOR STARTER 


Instrument 


A high resistance measuring instrument, 
Megabridge, Series MB, for routine in- 
sulation tests. Accurate yet simple to 
operate, compact and portable. Recom- 
mended for testing electrical equipment, 
radio components, waxes and oils, insulat- 
ing materials of all kinds, leakage and 
moisture content. Operating from a.c. it 
has self-contained d.c. supply for bridge 
circuit and electron ray tube. It is housed 
in a walnut wood cabinet, 8-in. long, 7-in. 
high and 5i-in. deep. Shipped complete 
with separable power line cord, three test 
leads, one 6N5, one 1V and two voltage 
regulator tubes. Industrial Instruments, 
Inc., 162 West 23d St., Bayonne, N. J. 
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INDUSTRIAL INSTRUMENTS MEGABRIDGE 
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Air Recirculator 


The Kisco “Deflecto” ceiling model air 
recirculator draws cool air up from floor 
and recirculates it outward and downward 
without drafts, blasts or noise. It does 
not disturb the hot, ceiling air. Several 
designs available with or without indirect 
lighting. Kisco Company, Inc., 39th and 
Chouteau, St. Louis, Mo. 





KISCO AIR RECIRCULATOR 


Switch Plate 


Combination electric Thermon-O-cator 
switch plates and thermometers. For use 
in homes, office buildings, public institu- 
tions, industrial plants, stores and ware- 
houses. Calibrated for easy reading, with 
eye level scale that transforms a switch 
plate into an instrument. Electra Manu- 
facturing Co., Red Hill, Pa. 





ELECTRA THERMON-0-CATOR 


Portable Instrument 


To provide a direct-current companion 
for the Type AP-9 (a.c.) line, the Type 
DP-9 concentric-magnet instrument has 
been developed. It combines advantages of 
small case size, case styling and general 
convenience, with added features of me- 
chanical simplicity, high sensitivity and 
magnetic shielding. In this element two 
sector-shaped Alnico magnets are ground 
to dimensions, placed inside a soft steel 
ring and then entire assembly is diecast 
together. With core and armature assem- 
bly supported in separate diecasting, design 
is essentially a two-unit construction with 
a removable core assembly and moving 
system. Available as a voltmeter, ammeter, 
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G. E. PORTABLE INSTRUMENT 


millivoltmeter, milliammeter, microamme- 
ter, and thermocouple voltmeter. General 
Electric Co., Schenectady, N. Y. 





WAKEFIELD COMMODORE UNIT 


Lighting Fixtures 


A new line of indirect lighting units, the 
White Commodore Series. With 15-in., 
19-in., 23-in. and 26-in. reflectors to accom- 
modate from 200 to 1,500 watt lamps. 
Hangers are made of aluminum. Reflectors 
are white plaskon. F. W. Wakefield Brass 
Company, Vermilion, Ohio. 


Convenience Outlet 


Twist-Tite convenience outlets use 
standard caps. Normal tension is provided 
when cap is plugged in straight. Maxi- 
mum tension may be secured by twist of 
cap to right. Has double contact springs, 
“Clix-in” plate mounting, insulating bar- 
rier, large binding screws, wide mounting 
ears, anchored mounting strap. Bryant 
Electric Company, Bridgeport, Conn. 





BRYANT CONVENIENCE OUTLET 
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For Any 


CAPACITOR- 
STARTING 


It's easy to replace broken- 
down capacitors in electric re- 
frigerators. AEROVOX provides 
wall charts and catalogs list- 
ing all popular type motors 
and their required capacitor re- 
placements. 

Meanwhile, there is your local 
jobber who stocks OvOox 
capacitor replacements. So you 
lose no time when you use 
AEROVOX units. 


Ask Your Jobber... 


He‘ll give you our latest list- 

or chart... show you 
typical units ... tell you about 
the new citor Selector and 
Emergency Units for capacitor- 
start type motors—latest sure 
means of getting refrigerators 
qoing in a few minutes. Or 
write us direct. 


| XOAA. 











BURND 


ZINEERING C Lie 
Street. N 
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SIMPLICITY AND | 
SPEED IN WIRING 
GIVE TOPS IN PROFIT 


‘RE-MO-LITE 











A SIMPLE EFFICIENT METHOD 


RE-MO-LITE is helping lots of con- 
tractors to add considerably to their 
earnings. This modern, simple yard- 
licht is the only remote controlled 
lighting unit on the market. It gives 
you a fine = to i: sual 
as well as ci 





needs with good —, “ - save } 
on material and labor because of the 
extreme simplicity of installing. | 

| 


The RE-MO-LITE is controlled from a 
single-wire service and any number 
of switches can be used on the serv- | 
ice. It costs no more—in fact less— } 
than the old 3-way service. It comes 
complete with 2 switches, lag bolts, 
service screws, and instructions. Here 
is a yardlight that is conven‘ent and 
safe. Ask about our SPECIAL PRICE 
FOR AUGUST. 


Twentieth 


CENTURY ENGINEERING CO. 
MANKATO, MINNESOTA 





















INSULATING 
MATERIALS 


SE G-E 


The Line Is Complete 
Friction and Rubber Tapes, 
Varnishes, Varnished Cloth, 

Unvarnished Cloth Tapes, 
Solders, Glyptal Red, etc, 
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*See 1938-1939 Buyers’ 
number of Electrical Contracting for 
additional information on these com- 
panies and their products. 
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Bese 


From 100 to 550 Volts mem 


Indispensable to electricians. Equip- 
ped with Neon light which tells in- 
stantly where trouble lies in electric 
circuits, fuses, cut-outs, 
motors, radios, electric 
appliances; indicates 
hot or grounded wires 
tells A.C. from D. C qweee 
Only Test-O-Lite, original Neon tester, 
has exclusive patented safety features. 
Farsuperiorto clumsy test bulb. Fountain 
pen size with pocket clip. Useful in 
homes also. List $1.50 atleading jobbers. 


L. S. BRACH 
a MANUFACTURING 
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The NeW 


PHOTOBELL 
SENTINEL 


A complete device that guards open door- 
ways—announces customers—sounds burglar 
alarms. Many office and industrial applica- 
tions. Accessories for counting, signaling, 
relay switches, invisible ray. 


Write for data and contractor discounts 
PHOTOBELL CORP. °“.WARREN st 


* NEW YORK CITY 


OUP MONTEL 


the Contractor's Net Price 
Trade Catalog of 


ELECTRICAL SUPPLIES 
Sent to you on request 
Co-Op Flectric Supply Co. 


812 W 
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WHOLESALE SUPPLIERS 


SINCE 1915 





AN ALERT MFR. 


—has a copy of the 
Directory of Electrical 
Wholesalers 


AT HIS ELBOW 


—to save sales time 
$15.00 per copy 


Wholesaler’s Salesman, 330W. 42St., N.Y. 











Electrical Contracting, August 1939 
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Ai these new low prices, the door is wide open for 


R is rated at 15, 20 or 25 amperes, 115 or 115- 
)valts, AC. Its available in single or double pole, with 
¢ without neutral, surface or flush mounting. Handle 
boy be sealed in “off” position, and provision is made 

sealing box cover where required. With grounded 


ZtstOrttsecenH 
A NEW LINE OF MULTI-BREAKERS 











uni ores use of circuit breakers. This smaller Multi-. 


lind 
00 


LIST PRICE 





TYPE MO MULTI-BREAKER. 
Illustration actual size. 
Wiring is easy because 
the breaker is mounted on 
inside of cover. 


solid neutral, these Multi-breakeRs. are service entrance 
equipment. Other usual applications are electric water 
heaters, small ranges, stokers and. oil. ‘burners, branch 
lighting and motor circuits—or wherever small Type D 
switches formerly were used. Square D distributors are 
now stocking and aaa “ei Multi-breakeRs. 








SQUARE qn: COMPANY 


CALL IN A 


N CRANROR: SQUARE 





DETROIT- MILWAUKEE-LOS ANGELES 


SQUARE D MAN 








Your prospects for wiring jobs are familiar 
with the G-E monogram. They know that it 
stands for dependable electrical merchandise. 
They have used G-E products—probably are 
using some now. National advertising is con- 
stantly reminding them of 
the quality and economy of 
General Electric products. 
Capitalize on the public 
acceptance G-E products 
have. Use G-E materials 
on all your wiring jobs and 
tell prospects that you use 
them. Your own prestige 


HOME WIRING SPECIALISTS, ATTENTION 
If you aren’t already familiar with G-E Home Wiring send for facts immediately. 


It provides a modern method for wiring homes 


THE G-E MONOGRAM 
WILL HELP YOU TO 
SELL WIRING JOBS 


} 
| ; 
\ 


f 





and reputation will be increased. Your pros- 

pects’ confidence in the G-E materials you 

use will help you to get jobs. 

Whatever type of wiring you specialize in— 

residential, commercial or industrial—you'll 

find exactly the wiring materials you need 

in the G-E line. They are built to one uni- 

form, high standard 

of quality and durabil- 

ity—all worthy of the For further informacion 

confidence placed in about G-E wiring materials 

the G-E monogram —conduir, wiring devices 

they carry. and wire and cable or about 

G-E Home Wiring, see the 

Nearest G-E Merchandise 

with complete adequacy. Distributor or write to Sec- 
tion CDW- 948, Appliance 
and Merchandise Depart- 
ment, General Electric Co. 
Bridgeport, Coanccsices. 








